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Vv. VICTORY OF THE SCIENTIFIC AND LITERARY METHODS. 


WwW the struggle for the new truth was going on in vari- 
ous fields, aid appeared from a quarter whence it was least 
expected. The great discoveries by Layard and Botta in Assyria 
were supplemented by the researches of George Smith, Oppert, 
Sayce, and others, and thus it was revealed beyond the possibility 
of doubt that the accounts of the Creation, the tree of life in 
Eden, the institution of the Sabbath, the deluge, the Tower of 
Babel, and much else in the Pentateuch were simply an evolution 
out of earlier myths, legends, and chronicles. So perfect was the 
proof of this that the most eminent scholars in the foremost 
Christian seats of learning were obliged freely to acknowledge it. 

The more general conclusions which were thus given to bibli- 
cal criticism were all the more impressive from the fact that 
they had been revealed by various groups of earnest Christian 
scholars working on different lines, by different methods, and in 
various parts of the world. Very honorable was the full and 
frank testimony to these results given in 1885 by the Rev. Fran- 
cis Brown, a professor in the Presbyterian Theological Seminary 
at New York. In his admirable though brief book on Assyri- 
ology, starting with the declaration that “it is a great pity to be 
afraid of facts,” he showed how Assyrian research testifies in 
many ways to the historical value of the Bible record; but at 
the same time he freely allowed to Babylonian history an an- 


VOL. XLV11.—59 


FES OST Ss TT 8 


= ome” ah anys 
nyt * Fioge ot » i 2 . 
2a ys SES Fe CR rE PE ESS 


mpc “ Pom — —" 
tad 2 ae Oe 
+e > ry 


So “ + 


~— , 
6 Os 
or 


yen ae 















































‘2 + . 
7 /?— 
, C 


722 THE POPULAR SCIENCE MONTHLY. 


tiquity fatal to the sacred chronology of the Hebrews. He also 
cast aside a mass of doubtful apologetics and dealt frankly with 
the fact that very many of the early narratives in Genesis belong 
to the common stock of ancient tradition, and, mentioning as an 
example the cuneiform inscriptions which record a story of the 
Accadian king Sargon—how “ he was born in retirement, placed 
by his mother in a basket of rushes, launched on a river, rescued 
and brought up by a stranger, after which he became king ”—he 
did not hesitate to remind his readers that Sargon lived a thousand 
years before Moses ; that this story was told of him several hun- - 
dred years before Moses was born; and that it was told of vari- 
ous other important personages of antiquity. The professor dealt 
just as honestly with the inscriptions which show sundry state- 
ments in the book of Daniel to be unhistorical ; candidly making 
admissions which but a short time before would have filled ortho- 
doxy with horror. 

A few years later came another testimony even more striking. 
Early in the last decade of the nineteenth century it was noised 
abroad that the Rev. Professor Sayce, of Oxford, the most emi- 
nent Assyriologist and Egyptologist of Great Britain, was about 
to publish a work in which what is known as the “ higher criti- 
cism” was to be very vigorously and probably destructively 
dealt with in the light afforded by recent research among the 
monuments of Assyria and Egypt. The book was looked for 
with the most eager expectation by the supporters of the tra- 
ditional view of Scripture; but, when it appeared, the exulta- 
tion of the traditionalists was speedily changed to dismay. For 
Prof. Sayce, while showing some severity toward sundry minor 
assumptions and assertions of biblical critics, confirmed all their 
more important conclusions which properly fell within his prov- 
ince. A few of the statements of this champion of orthodoxy 
may be noted. He allowed that the week of seven days and the 
Sabbath rest are of Babylonian origin; indeed, that the very 
word “Sabbath ” is Babylonian; that there are two narratives of 
Creation on the Babylonian tablets, wonderfully like the two 
leading Hebrew narratives in Genesis, and that the latter were 
undoubtedly drawn from the former; that the “ garden of Eden” 
and its mystica] tree were known to the inhabitants of Chaldwa 
in pre-Semitic days; that the beliefs that woman was created out 
of man, and that man by sin fell from a state of innocence, are 
drawn from very ancient Chaldwan-Babylonian texts; that As- 
syriology confirms the belief that the book Genesis is a compila- 
tion ; that portions of it are by no means so old as the time of 
Moses; and that the story of Joseph and Potiphar’s wife was 
drawn in part from the old Egyptian tale of The Two Brothers. 
Finally, after a multitude of other concessions, Prof. Sayce al- 
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lowed that the book of Jonah, so far from being the work of the a 
prophet himself, can not have been written until the Assyrian 
Empire was a thing of the past; that the book of Daniel contains 
serious mistakes; that the so-called historical chapters of that 
book so conflict with the monuments that the author can not 
have been a contemporary of Nebuchadnezzar and Cyrus; that 
“the story of Belshazzar’s fall is not historical”; that the book 
must have been written at a period later than that of Alexander 
the Great; and that it associates persons and events which are 
really many years apart. He also acknowledged that the book of 
Esther “ contains many exaggerations and improbabilities, and is 
simply founded upon one of those same historical tales of which 
the Persian chronicles seem to have been full.” . Great was the 
dissatisfaction of the traditionalists with their expected cham- 
pion; well might they repeat the words of Balak to Balaam, “I 
took thee to curse mine enemies, and behold! thou hast blessed 
them altogether.” * p 

No less fruitful have been modern researches in Egypt. <4 
While, on one hand, they have revealed a very considerable num- 
ber of geographical and archeological facts proving the good 
faith of the narratives entering into the books attributed to Moses, 
and have thus made our early sacred literature all the more valu- 
able, they have at the same time revealed the limitations of the 
sacred authors and compilers. They have brought to light facts 
utterly disproving the sacred Hebrew date of creation and the 
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* For Prof. Brown’s discussion, see his Assyriology, its Use and Abuse in Old Testament 
Study, New York, 1885, passim. For Prof. Sayce’s views, see The Higher Criticism and 
the Monuments, third edition, London, 1894, and especially his own curious anticipation, 
in the first lines of the preface, that he must fail to satisfy either side. For the declaration 
that the “ higher critic” with all his offenses is no worse than the orthodox “apologist,” 
see p. 21. For important admission that the same criterion must be applied in researches 
into our own sacred books as into others, and even into the mediwval chronicles, see p. 26. 
For justification of critical skepticism regarding the history given in the book of Daniel, 
see pp. 27, 28, also chap. xi. For very full and explicit statements, with proofs, that the 
“Sabbath,” both in name and nature, was derived by the Hebrews from the Chaldwans, see 
pp. 74 et seg. For a very full and fair acknowledgment of the “ Babylonian element in 
Genesis,” see chap. iii, including the statement that the expression in our sacred book, 
“The Lord smelled a sweet savor,” at the sacrifice made by Noah, is “identical with that 
of the Babylonian poet,” and “ it is impossible to believe that the language of the latter was 
not known to the biblical writer,” on p. 119. For an excellent summary of the work, see 
Dr. Driver’s article in the Contemporary Review for March, 1894. For the inscription on the 
Assyrian tablets relating in detail the exposure of King Sargon in a basket of rushes, his 
rescue and rule, see George Smith, Chaldean Account of Genesis, Sayce’s edition, London; 
1880, pp. 319, 320. For the derivation of the Hebrew Sabbath, not only the institution 
but the name, from the Chaldean, see ibid., p. 308. For various other points of similar 
interest see ibid., passim, especially chaps. xvi and xvii; also Jensen, Die Kosmologie der 
Babylonier, and Schrader, The Cuneiform Inscriptions and the Old Testament ; also Lenor- 
mant, Origines de I’Histoire, 
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main framework of the early biblical chronology; they have 
shown the suggestive correspondence between the ten antedilu- 
vian patriarchs in Genesis and the ten early dynasties of the 
Egyptian gods, and have placed by the side of these the ten ante- 
diluvian kings of Chaldzan tradition, the ten heroes of Armenia, 
the ten primeval kings of Persian sacred tradition, the ten 
“fathers” of Hindu sacred tradition, and multitudes of other 
tens, throwing much light on the manner in which the sacred 
chronicles of ancient nations were generally developed. 

These scholars have also found that the legends of the plagues 
of Egypt are in the main but natural exaggerations of what 
occurs every year; as, for example, the changing of the water of 
the Nile into blood—evidently suggested by the phenomena ex- 
hibited every summer, when, as various eminent scholars, and, 
most recent of all, Maspero and Sayce, tell us, “about the middle 
of July, in eight or ten days the river turns from grayish blue 
to dark red, occasionally of so intense a color as to look like 
newly shed blood.” These modern researches have also shown 
that some of the most important features in the legends can not 
possibly be reconciled with the records of the mofiuments; for 
example, that the Pharaoh of the Exodus was certainly not over- 
whelmed in the Red Sea. As to the supernatural features of the 
Hebrew relations with Egypt, even the most devoted apologists 
have become discreetly silent. 

Egyptologists have also translated for us the old Nile story 
of The Two Brothers, and have shown, as we have already seen, 
that one of the most striking parts of our sacred Joseph legend 
was drawn from it; they have been obliged to admit that the 
story of the exposure of Moses in the basket of rushes, his rescue, 
and subsequent greatness, is a story told not only of King Sargon, 
but of various other great personages of the ancient world ; they 
have published plans of Egyptian temples and copies of the sculp- 
tures upon their walls, revealing the earlier origin of some of the 
most striking features of the worship and ceremonial claimed to 
have been revealed especially to the Hebrews; they have given to 
the world copies of the Egyptian texts showing that the theology 
of the Nile was one of various fruitful sources of later ideas, 
statements, and practices regarding the brazen serpent, the golden 
calf, trinities, miraculous conceptions, incarnations, resurrections, 
ascensions, and the like, and that Egyptian sacro-scientific ideas 
contributed to early Jewish and Christian sacred literature state- 
ments, beliefs, and even phrases regarding the Creation, astrono- 
my,-geography, magic, medicine, diabolical influences, with a 
multitude of other ideas, which we also find coming into early 
Judaism in greater or less degree from Chaldean and Persian 
sources. 
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But Egyptology, while thus aiding to sweep away the former 
conception of our sacred books, has aided biblical criticism in’ 
making them far more precious; for it has shown them to be a 
part of that living growth of sacred literature whose roots are in 
all the great civilizations of the past, and through whose trunk 
and branches are flowing the currents which are to infuse a 
higher religious and ethical life into the civilizations of the 
future.* 

But while archeologists thus influenced enlightened opinion, 
another body of scholars rendered services of a different sort—the 
center of their enterprise being the University of Oxford. By 
their efforts was presented to the English-speaking world a series 
of translations of the sacred books of the East, which showed the 
relations of the more Eastern sacred literature to our own, and 
proved that in the religions of the world the ideas which have 
come as the greatest blessings to mankind are not of sudden 





* For general statements of agreements and disagreements between biblical accounts 
and the revelations of the Egyptian monuments, see Sayce, The Higher Criticism and the 
Monuments, especially chap. iv. For discrepancies between the Hebrew sacred accounts 
of Jewish relations with Egypt and the revelations of modern Egyptian research, see 
Sharpe, History of Egypt; Flinders Petrie, History of Egypt; and especially Maspero and 
Sayce, The Dawn of Civilization in Egypt and Chaldwa, London, published by the Society 
for Promoting Christian Knowledge, 1894. For the statement regarding the Nile, that 
about the middle of July “ in eight or ten days it turns from grayish blue to dark red, occa- 
sionally of so intense a color as to look like newly shed blood,” see Maspero and Sayce, as 
above, p. 23. For the relation of the Joseph legend to the Tale of Two Brothers, see 
Sharpe and others cited. For examples of exposure of various great personages of antiquity 
in their childhood, see G. Smith, Chaldean Account of Genesis, Sayce’s edition, p. 820. 
As to Trinities in Egypt and Chaldwa, see Maspero and Sayce, especially pp. 104-106, p. 175, 
and pp. 659-663. For miraculous conception and birth of sons of Ra, ibid., pp. 388, 389. 
For ascension of Ra into heaven, ibid., pp. 167, 168 ; for resurrections, see representations in 
Lepsius, Prisse d’Avennes, ef al. ; and for striking resemblance between Ppyptian and 
Hebrew ritual and worship, and especially the ark, cherubim, ephod, Urim and Thummim, 
and wave offerings, see same, passim. For very full exhibition of the whole subject, see 
Renan, Histoire du Peuple Israel, vol. i, chap. xi. For Egyptian and Chaldwan ideas in 
astronomy, out of which Hebrew ideas of “the firmament,” “ pillars of heaven,” etc., were 
developed, see text and engravings in Maspero and Sayce, pp. 17 and 548. For creation of 
man by a divine being in Egypt out of clay, see Maspero and Sayce, p. 154; for a similar idea 
in Chaldeea, see ibid., p. 545 ; and for the creation of the universe by a word, ibid., pp. 146, 147, 
For Egyptian and Chaldean ideas on magic and medicine, dread of evil spirits, etc., antici- 
pating those of the Hebrew Scriptures, see Maspero and Sayce, as above, pp. 212-214, 217, 
636 ; and for extension of these to neighboring nations, pp. 782, 783. For visions and use 
of dreams as oracles, ibid., p. 641 and elsewhere. See also, on these and other resemblances, 
Lenormant, Origines de |’Histoire, vol. i, passim ; see also George Smith and Sayce, as above, 
chaps. xvi and xvii, for resembiances especially striking, combining to show how simple. 
was the evolution of many Hebrew sacred legends and ideas out of those of earlier civiliza- 
tions. For an especially interesting presentation of the reasons why Egyptian ideas of im- 
mortality were not seized upon by the Jews, see the Rev. Barham Zincke’s work upon 
Egypt. For the sacrificial vessels, temple rites, etc., see the bas-reliefs figured by Lepsius, 
Prisse d’Avennes, Mariette, Maspero, et al, 














726 THE POPULAR SCIENCE MONTHLY. 
revelation or creation, but of slow evolution out of a remote 
‘past. 

The facts thus shown did not at first elicit much gratitude 
from supporters of traditional theology, and perhaps few things 
brought more obloquy on Renan, for a time, than his statement 
of the simple fact that “the influence of Persia is the most power- 
ful to which Israel was submitted.” But this was now seen to 
be strictly true. Not only was it made clear by study of the Zend 
Avesta that the Old and New Testament ideas regarding Satanic 
and demoniacal modes of action were largely due to Persian 
sources, but it was also shown that the idea of immortality was 
mainly developed in the Hebrew mind during the close relations 
of the Jews with the Persians. Nor was this all. In the Zend 
Avesta were found in earlier form sundry myths and legends 
which, judging from their frequent appearance in early religions, 
grow naturally about the history of the adored teachers of our 
race. Typical among these was the Temptation of Zoroaster. 

It is a fact very significant and‘ full of promise that the first 
large, frank, and explicit revelation regarding this whole subject 
in form available for the general thinking public was given to 
the English-speaking world by an eminent Christian divine and 
scholar—the Rev. Dr. Mills. Having already shown himself by 
his translations a most competent authority on the subject, he in 
1894 called attention, in a review widely read, to “the now un- 
doubted and long since suspected fact that it pleased the Divine 
Power to reveal some of the important articles of our Catholic 
creed first to the Zoroastrians, and through their literature to the 
Jews and ourselves.” Among these beliefs Dr. Mills traced out 
very conclusively many Jewish doctrines regarding the attributes 
of God, and all, virtually, regarding the attributes of Satan. 
There, too, he found accounts of the Miraculous Conception, Vir- 
gin Birth, and Temptation of Zoroaster. As to the last, Dr. Mills 
showed a series of striking coincidences with our own later ac- 
count, As toits main features, he showed that there had been 
developed among the Persians, many centuries before the Chris- 
tian era, the legend of a vain effort of the arch-demon, one seat of 
whose power was the summit of Mount Arezura, to tempt Zoro- 
aster to worship him; of an argument between tempter and 
tempted, and of Zoroaster’s refusal; and the doctor continued: 
“No Persian subject in the streets of Jerusalem, soon after or long 
after the Return, could have failed to know this striking myth.” 
Dr. Mills then went on to show that, among the Jews, “the doc- 
trine of immortality was scarcely mooted before the later Isaiah 
—that is, before the captivity—while the Zoroastrian scriptures 
are one mass of spiritualism, referring all results to the heavenly 
or to the infernal worlds.” He concludes by saying that, as re- 
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gards the Old and New Testaments, “the humble, and to a certain 
extent prior, religion of the Mazda worshipers was useful in giv- 
ing point and beauty to many loose conceptions among the Jew- 


ish religious teachers, and in introducing many ideas which were 


entirely new, while, as to the doctrines of immortality and res- 
urrection—the most important of all—it positively determined 
belief.” * 

Even more extensive were the revelations made by scientific 
criticism applied to the sacred literature of southern and eastern 
Asia. The resemblances of sundry fundamental narratives and 
ideas in our own sacred books with those of Buddhism were espe- 
cially suggestive. 

Here, too, had been a long preparatory history. The discov- 
eries in Sanskrit philology made in the latter half of the eight- 
eenth century and the first half of the nineteenth, by Sir William 
Jones, Carey, Wilkins, Foster, Colebrooke, and others, had met at 
first with some opposition from theologians. The declaration by 
Dugald Stewart that the discovery of Sanskrit was fraudulent, 
and its vocabulary and grammar patched together out of Greek 
and Latin, showed the feeling of the older race of biblical stu- 
dents. But researches went on. Bopp, Burnouf, Lassen, Weber, 
Whitney, Max Miller, and others continued the work during the 
nineteenth century. More and more evident became the sources 
from which many ideas and narratives in our own sacred books 
had been developed. Studies in the sacred books of Brahminism, 
and in the institutions of Buddhism, the most widespread of all 
religions, its devotees outnumbering those of all branches of the 
Christian Church together, proved especially fruitful in facts re- 
lating to general sacred literature and early European religious 
ideas. 





* For the passages in the Vendidad of special importance as regards the Temptation 
Myth, see Fargard, xix, 18, 20, 26, also 140, 147. Very striking is the account of the 
Temptation in the Pelhavi version of the Vendidad. The devil is represented as saying to 
Zaratusht (Zoroaster), “I had the worship of thy ancestors, do thou also worship me.” I 
am indebted to Prof. E. P. Evans, formerly of the University of Michigan, but now of 
Munich, for a translation of the original text from Spiegel’s edition. For a good account, 
see also Haug, Essays on the Sacred Language, etc., of the Parsees, edited by West, Lon- 
don, 1884, pp. 252 et seg. See also Mills’s and Darmesteter’s work in Sacred Books of the 
East. For Dr. Mills’s article referred to, see his Zoroaster and the Bible, in The Nine- 
teenth Century, January, 1894. For the citation from Renan, see his Histoire du Peuple 
Israel, tome xiv, chap iv; see also, for Persian ideas of heaven, hell, and resurrection, 
Haug, as above, pp. 310 e¢ seg. For an interesting résumé of Zoroastrianism, see Laing, 
A Modern Zoroastrian, chap. xiii, London, eighth edition, 1893. For the Buddhist version 
of the judgment of Solomon, etc., see Fausbéll, Buddhist Birth Stories, translated by Rhys 
Davids, London, 1880, vol. i, p. 14, and following. For very full statements regarding the 
influence of Persian ideas upon the Jews during the captivity, see Kohut, Ueber die 
jiidische Angelologie und Daemonologie in ihren Abhingigkeit von Parsismus, Leipsic, 1866. 
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Noteworthy in the progress of this knowledge was the work 
6f Fathers Huc and Gabet. In 1839 the former of these, a French 
Lazarist priest, set out on a mission to China. Having prepared 
himself at Macao by eighteen months of hard study, and having 
arrayed himself like a native, even to the wearing of the queue 
and the staining of his skin, he visited Pekin and penetrated 
Mongolia. Five years later, taking Gabet with him, both dis- 
guised as Lamas, he began his long and toilsome journey to the 
chief seats of Buddhism in Thibet, and after two years of fearful 
dangers and sufferings accomplished it. Driven out finally by 
the Chinese, Huc returned to Europe in 1852, having made one of 
the most heroic, self-denying, and, as it turned out, one of the 
most valuable efforts in all the noble annals of Christian mis- 
sions. His accounts of these journeys, written in a style simple, 
clear, and interesting, at once attracted attention throughout the 
world. But far more important than any services he had ren- 
dered to the Church he served was the influence of his book upon 
the general opinions of thinking men. For he completed a series 
of revelations made by earlier, less gifted, and less devoted trav- 
elers, and brought to the notice of the world the amazing simi- 
larity of the ideas, institutions, observances, ceremonies, and 
ritual, and even the ecclesiastical costumes of the Buddhists to 
those of his own Church. 

Buddhism was thus shown with its hierarchy, in which the 
-Grand Lama, an infallible representative of the Most High, is 
surrounded by its minor Lamas, much like cardinals, with its 
bishops wearing mitres, its celibate priests with shaven crown, 
cope, dalmatic, and censer, its cathedrals with clergy gathered in 
the choir; its vast monasteries filled with monks and nuns vowed 
to poverty, chastity, and obedience; its church arrangements, 
with shrines of saints and angels; its use of images, pictures, and 
illuminated missals; its service, with a striking general resem- 
blance to the Mass; anitiphonal choirs; intoning of prayers; re- 
cital of creeds; repetition of litanies; processions; mystic rites 
and incense; the offering and adoration of bread upon an altar 
lighted by candles; the drinking from a chalice by the priest; 
prayers and offerings for the dead ; benediction with outstretched 
hands; fasts, confessions, and doctrine of purgatory—all this and 
more was now clearly revealed. The good father was evidently 
staggered by these amazing facts; but his robust faith soon gave 
him an explanation: he suggested that Satan, in anticipation of 
Christianity, had revealed to Buddhism this divinely constituted 
order of things. This naive explanation did not commend itself 
to his superiors in the Roman Church. In the days of St, Au- 
gustine or of St. Thomas Aquinas it would doubtless have been 
received much more kindly; but in the days of Cardinal Anto- 
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nelli this was hardly to be expected: the Roman authorities, see- 
ing the danger of such plain revelations in the nineteenth cen- 
tury, even when coupled with such devout explanations, put 
the book under the ban, though not before it had been spread 
throughout the world in various translations. Father Huc was 
sent on no more missions. 

Yet there came even more significant discoveries, especially 
bearing upon the claims of that great branch of the Church 
which supposes itself to possess a divine safeguard against error 
in belief. For now was brought to light by literary research the 
irrefragable evidence that the great Buddha—Sakya Muni him- 
self—had been canonized and enrolled among the Christian saints 
whose intercession may be invoked, and in whose honor images, 
altars, and chapels may be erected; and this, not only by the 
usage of the mediwval Church, Greek and Roman, but by the 
special and infallible sanction of a long series of Popes, from the 
end of the sixteenth century to the end of the nineteenth—a sanc- 
tion granted under one of the most curious errors in human his- 
tory. The story throws an additional light upon the way in 
which many of the beliefs of Christendom have been developed, 
and especially upon the way in which they have been influenced 
from the seats of older religions, 

Early in the seventh century there was composed, as is now 
believed, at the Convent of St. Saba near Jerusalem, a pious ro- 
mance entitled Barlaam and Josaphat, the latter personage, the 
hero of the story, being represented as a Hindu prince converted 
to Christianity by the former. 

This story, having been attributed to St. John of Damascus in 
the following century, became amazingly popular, and was soon 
accepted as true: it was translated from the Greek original not 
only into Latin, Hebrew, Arabic, and Ethiopic, but into every 
important European language, including even Polish, Bohemian, 
and Icelandic. Thence it came into the pious historical encyclo- 
peedia of Vincent of Beauvais, and, most important of all, into the 
Lives of the Saints. . 

Hence the name of its pious hero found its way into the list of 
saints whose intercession is to be prayed for and it passed without 
challenge until about 1590, when, the general subject of canoniza- 
tion having been brought up at Rome, Pope Sixtus V, by virtue 
of his infallibility and immunity against error in everything re- 
lating to faith and morals, sanctioned a revised list of saints, 
authorizing and directing it to be accepted by the Church; and 
among those on whom the seal of Heaven was thus forever infal- 
libly set was included “ The Holy Saint Josaphat of India, whose 
wonderful acts St. John of Damascus has related.” The 27th of 
November was appointed as the day set apart in honor of this 
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saint, and the decree, having been enforced by successive popes 
for over two hundred and fifty years, was again officially ap- 
proved by Pius IX in 1873. This decree was duly accepted as in- 
fallible, and in one of the largest cities of Italy may to-day be 
seen a Christian church dedicated to this saint. On its front are 
the initials of his Italianized name; over its main entrance is the 
inscription Divo Josafat ; and within is an altar dedicated to the 
saint—above it being a pedestal bearing his name and supporting 
a large statue which represents him as a youthful prince wearing 
@ crown and contemplating a crucifix. 

Moreover, relics of the saints were found, and bones alleged to 
be parts of his skeleton having been presented by a Doge of Ven- 
ice to a King of Portugal, are now treasured at Antwerp. 

But even as early as the sixteenth century a pregnant fact re- 
garding this whole legend was noted: for the Portuguese historian 
Diego Conto showed that it was identical with the legend of Bud- 
dha. Fortunately for the historian, his faith was so robust that 
he saw in this resemblance only a trick of Satan; the life of Bud- 
dha being, in his opinion, merely a diabolic counterfeit of the life 
of Josaphat centuries before the latter was lived or written—just 
as good Abbé Huc saw in the ceremonies of Buddhism a similar 
anticipatory counterfeit of Christian ritual. 

There the whole matter virtually rested for about three hun- 
dred years—various scholars calling attention to the legend as a 
- curiosity, but none really showing its true bearings, until, in 1859, 
Laboulaye in France, Liebrecht in Germany, and others following 
them in research, demonstrated that this Christian work was 
drawn almost literally from an early biography of Buddha, being 
conformed to it in the most minute details, not only of events but 
of phraseology ; the only important changes being that, at the end 
of the various experiences showing the wretchedness of the world, 
identical with those ascribed in the original to the young Prince 
Buddha, the hero becomes a Christian, and that for the appella- 
tion of Buddha—* Bodesat ”—is substituted the more scriptural 
name Josaphat. 

Thus it was that by virtue of the infallibility vouchsafed to 
the papacy in matters of faith and morals Buddha became a 
Christian saint. 

Yet these were by no means the most pregnant revelations. 
As the Buddhist scriptures were more fully examined, there were 
disclosed interesting anticipations of statements in later sacred 
books. The miraculous conception of Buddha and his virgin 
birth, like that of Horus in Egypt and of Krishna in India; the 
previous annunciation to his mother Maja; his birth during a 
journey by her; the star appearing in the east, and the angels 
chanting in the heavens at his birth; his temptation—all these 
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and a multitude of other statements were full of suggestions to 
larger thought regarding the development of sacred literature in 
general. Even the eminent Roman Catholic missionary, Bishop 
Bigandet, was obliged to confess in his scholarly life of Buddha 
these striking similarities between the Buddhist scriptures and 
those which it was his mission to expound, though by this hon- 
est statement his own further promotion was rendered impossible, 
Fausbéll also found the story of the judgment of Solomon im- 
bedded in Buddhist folklore; and Sir Edwin Arnold, by his poem, 
The Light of Asia, spread far and wide a knowledge of the antici- 
pation in Buddhism of some ideas which, down to a recent period, 
were considered distinctively Christian. Imperfect as the revela- 
tions thus made of an evolution of religious beliefs, institutions, 
and literature still are, they have not been without an important 
bearing upon the newer conception of our own sacred books: 
more and more manifest has become the interdependence of all 
human development ;* more and more clear the truth that Chris- 





* For Huc and Gabet, see Souvenirs d’un Voyage dans la Tartarie, le Thibet, la Chine, 
English translation by Hazlitt, London, 1851; also supplementary work by Huc. For 
Bishop Bigandet, see his Life of Buddha, passim. As authority for the fact that his book 
was condemned at Rome and his own promotion prevented, the present writer has the 
bishop’s own statement. For notices of similarities between Buddhist and Christian insti- 
tutions, ritual, ete., see Rhys Davids’s Buddhism, London, 1894, passim ; also Lillie, Bud- 
dhism and Christianity—especially chaps. ii and xi. It is somewhat difficult to under- 
stand how a scholar so eminent as Mr. Rhys Davids should have allowed the Society for 
Promoting Christian Knowledge, which published his book, to eliminate all the interesting 
details regarding the birth of Buddha, and to give so fully everything that seemed to tell 
against the Roman Catholic Church; cf. p. 27 with p. 246 ef seg. For more thorough pres- 
entation of the development of features in Buddhism and Brahmanism which anticipate 
those of Christianity, see Schroeder, Indiens Literatur und Cultur, Leipsic, ]887, espe- 
cially Vorlesung xxvii and following. For full details of the canonization of Buddha under 
the name of St. Josaphat, see Fausbéll, Buddhist Birth Stories, translated by Rhys Davids, 
London, 1880, pp. xxxvi and following; also Prof. Max Miiller in the Contemporary Review 
for July, 1890; also the article Barlaam and Josaphat, in ninth edition of the Encyclopedia 
Britannica. For the more recent and full accounts, correcting some minor details in the 
foregoing authorities, see Kuhn, Barlaam und Joasaph, Munich, 1893, especially pp. 82, 88; 
also Zotenberg, cited by Gaston Paris in the Revue de Paris for June, 1895. For the trans- 
literation between the appellation of Buddha and the name of the saint, see Fausbéll and 
Sayce as above, p. xxxvii, note; and for the multitude of translations of the work ascribed 
to St. John of Damascus, see Table III on p. xcv. The reader who is curious to trace 
up a multitude of the myths and legends of early Hebrew and Christian mythology to 
their more eastern and southern sources can do so in Bible Myths, New York, 1883. The 
present writer gladly avails himself of the opportunity to thank the learned Director of 
the National Library at Palermo, Monsignor Marzo, for his kindness in showing him the 
very interesting church of San Giosafat in that city; and to the custodians of the church 
for their readiness to allow photographs of the saint to be taken. The writer’s visit was 
made in April, 1895, and copies of the photographs may be seen in the library of Cornell 
University. As to the more rare editions of Barlaam and Josaphat, a copy of the Icelandic 
translation is to be seen in the remarkable gollection of Prof. Willard Fiske, at Florence. 
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tianity, as a great fact in man’s history, is not dependent for its 
life upon any parasitic growths of myth and legend, no matter 
how beautiful they may be. 

No less important was the closer research into the New Tes- 
tament during the latter part of the nineteenth century. This 
work has already been touched upon, but a few of the main 
truths which it brought before the world may be here summa- 
rized. 

By the new race of Christian scholars it has been clearly shown 
that the first three Gospels, which, down to the close of the last 
century, were so constantly declared to be three independent tes- 
timonies agreeing as to the events recorded, are neither independ- 
ent of each other nor in that sort of agreement which was for- 
merly asserted. All biblical scholars of any standing, even the 
most conservative, have come to admit that all three took their 
rise in the same original sources, growing by the accretions sure 
to come as time went on—accretions sometimes useful and often 
beautiful, but in no inconsiderable degree ideas and even narra- 
tives inherited from older religions ; it is also fully acknowledged 
that to this growth process are due certain contradictions which 
can not otherwise be explained. As to the fourth Gospel, exqui- 
sitely beautiful as large portions of it are, there has been growing 
steadily and irresistibly the conviction, even among the most de- 
vout scholars, that it represents an infusion of Greek conceptions 
- into Hebraism, and that its final form is mainly due to some gifted 
representative or representatives of the Alexandrian school. Bit- 
ter as the resistance to this view has been, it has during the last 
years of the nineteenth century won its way more and more to 
acknowledgment. A careful examination made in 1893 by a com- 
petent Christian scholar showed facts which are best given in his 
own words, as follows: “In the period of thirty years ending in 
1860, of the fifty great authorities in this line, fowr to one were in 
favor of the Johannine authorship. Of those who in that period 
had advocated this traditional position one quarter—and certainly 
the very greatest—finally changed their position to the side of a 
late date and non-Johannine authorship. Of those who have 
come into this field of scholarship since about 1860, some forty 
men of the first class, two thirds reject the traditional theory 
wholly or very largely. Of those who have contributed impor- 





As to the influence of these translations, it may be noted that, when young John Kuncewicz, 
afterward a Polish archbishop, became a monk, he took the name of the sainted Prince 
Josafat; and, having fallen a victim to one of the innumerable murderous affrays of the 
seventeenth century between Greek and Roman Christians in Poland, he also was finally 
canonized under that name, evidently as a means of annoying the Russian Government. 
(See Contieri, Vita di S. Giosafat, Arcivescovo e Martira Ruteno, Roma, 1867.) 
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tant articles to the discussion from about 1880 to 1890, about two 
to one reject the Johannine authorship of the Gospel in its present 
shape; that is to say, while forty years ago great scholars were 
four to one in favor of, they are now two to one against, the claim 
that the apostle John wrote this gospel as we have it. Again, 
one half of those on the conservative side to-day—scholars like 
Weiss, Beyschlag, Sanday, and Reynolds—admit the existence of 
a dogmatic intent and an ideal element in this Gospel, so that 
we do not have Jesus’s thought in his exact words, but only in 
substance,” * 

In 1881 came an event of great importance as regards the de- 
velopment of a more frank and open dealing with scriptural 
criticism. In that year appeared the Revised Version of the New 
Testament. It was exceedingly cautious and conservative; but 
it had the vast merit of being absolutely conscientious. One 
thing showed, in a striking way, ethical progress in theological 
methods. Although all but one of the English revisers repre- 
sented Trinitarian bodies, they rejected the two great proof texts 
which had so long been accounted essential bulwarks of Trinita- 
rian doctrine. Thus disappeared at last from the Epistle of St, 
John the text of the Three Witnesses, which had for centuries 
held its place in spite of its absence from all the earlier important 
manuscripts, and of its rejection in later times by Erasmus, 
Luther, Isaac Newton, Porson, and a long line of the greatest bib- 
lical scholars. And with this was thrown out the other like unto 
it in spurious origin and zealous intent, that interpolation of the 
word “God” in the sixteenth verse of the third chapter of the 
First Epistle to Timothy which had for ages served as a war- 
rant for condemning some of the noblest of Christians, even 
such men as Newton and Milton and Locke and Priestley and 
Channing. 

Indeed, so honest were the revisers that they substituted the 
correct reading of Luke, ii, 33, in place of the time-honored cor- 
ruption in the King James version which had been thought ne- 
cessary to safeguard the dogma of the virgin birth of Jesus of 
Nazareth. Thus came the true reading, “His father and his 
mother,” instead of the old piously fraudulent words “ Joseph and 
his mother.” ; 

An even more important service to the new and better growth 
of Christianity was the virtual setting aside.of the last twelve 





* For the citations given regarding the development of thought in relation to the fourth 
Gospel, see Crooker, The New Bible and its Uses, Boston, 1898, pp. 29, 30. For a very 
careful and candid summary of the reasons which are gradually leading the more eminent 
among the newer scholars to give up the Johannine authorship-of the fourth Gospel, see 
Schiirer, in the Contemporary Review for September, 1891. 
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verses of the Gospel according to St. Mark. For among these 
stood that sentence which has cost the world more innocent blood 
than any other—the words “He that believeth not shall be 
damned.” From this source had logically grown the idea that 
the intellectual rejection of this or that dogma which dominant 
opinion had happened at any given time to pronounce essential, 
since such rejection must bring punishment infinite in agony and 
duration, is a crime to be prevented at any cost of finite cruelty. 
Still another service rendered to humanity by the revisers was in 
substituting a new and correct rendering for the old reading of 
the famous text regarding the inspiration of Scripture, which had 
for ages done so much to make our sacred books a fetich. By 
this more correct reading the revisers gave a new charter to 
liberty in biblical research.* 

Most valuable, too, have been studies during the latter part 
of the nineteenth century upon the formation of the canon of 
Scripture. The result of these has been to substitute something 
far better for that conception of our biblical literature, as forming 
one book handed out of the clouds by the Almighty, which had 
been so long practically the accepted view among probably the 
majority of Christians. Reverent scholars have demonstrated 
our sacred literature to be a growth in obedience to simple laws 
natural and historical; they have shown how some books of the 
Old Testament were accepted as sacred, centuries before our era, 
and how others gradually gained sanctity, in some cases only 
acquiring it long after the establishment of the Christian Church. 
The same slow growth has also been shown in the New-Testament 
canon. It has been demonstrated that the selection of the books 
composing it was a gradual process, and indeed that the rejection 





* The texts referred to as most beneficially changed by the revisers, are I John, v, 7; 
I Timothy, iii, 16. 

Though the revisers thought it better not to suppress altogether the last twelve verses 
of St. Mark’s Gospel, they softened the word “damned” to “condemned,” and separated 
them from the main Gospel, adding a note stating that ‘‘ the two oldest Greek manuscripts, 
and some other authorities, omit from verse nine to the end”; and that “some other au- 
thorities have a different ending to this Gospel.” 

The resistance of staunch high churchmen of the older type even to so mild a reform as 
the first change above noted may be exemplified by a story told of Philpotts, Bishop of 
Exeter, about the middle of the nineteenth century. A kindly clergyman reading the invi- 
tation to the holy communion, and thinking that so affectionate a call was disfigured by the 
harsh phrase “eateth and drinketh to his own damnation,” ventured timidly to substitute 
the word “ condemnation.” Thereupon the bishop, who was kneeling with the rest of the 
congregation, threw up his head and roared “damnation/” The story is given in T. A. 
Trollope’s What I Remember, vol. i, p. 444. American churchmen may well rejoice that 
the fathers of the American branch of the Anglican Church were wise enough and Christian 


enough to omit from their prayer book this damnatory clause, as well as the Commination 
Service and the Athanasian Creed. 

















* ae 


. aes wr" ee oe Rey Meee ee ee 
ee Pa ee ey ee a ia ooo 5. eee, Oe i 


of some books and the acceptance of others was accidental, if 
anything is accidental. 

So, too, scientific biblical research has, as we have seen, been 
obliged to admit the existence of much mythical and legendary 
matter, as a setting for the great truths, not only of the Old Testa- 
ment but of the New. It has also shown, by the comparative 
study of literatures, the process by which some books were com- 
piled and recompiled, adorned with beautiful utterances, strength- 
ened or weakened by interpolations expressing the views of the 
possessors or transcribers, and assigned to personages who could 
not possibly have written them. The showing forth.of these 
things has greatly weakened that sway of mere dogma which has 
so obscured the simple teachings of Christ himself; for it has 
shown that the more we know of our sacred books, the less certain 
we become as to the authenticity of proof texts, and it has disen- 
gaged more and more, as the only valuable residuum, like the mass 
of gold at the bottom of the crucible, the personality and general 
teaching and ideals of the blessed Founder of Christianity. More 
and more, too, the new scholarship has developed the conception 
of the New Testament as, like the Old, the growth of literature 
in obedience to a divine law—a conception which in all proba- 
bility will give it its strongest hold on the coming centuries, 
In making this revelation Christian scholarship has by no means 
done work mainly destructive. It has, indeed, swept away a mass 
of noxious growths, but it has at the same time cleared the ground 
for a better growth of Christianity—a growth through which 
already pulsates the current of a nobler life. It has forever de- 
stroyed the contention of scholars like those of the eighteenth 
century, who saw, in the multitude of irreconcilable discrepancies 


between various biblical statements, merely evidences of priest- _ 


craft and intentional fraud. The new scholarship has shown that 
even such absolute contradictions as that between the date as- 
signed for the crucifixion in the first three Gospels and that given 
in the fourth, and other discrepancies hardly less serious, do not 
affect the historical character of the essential part of the narra- 
tive. Even the hopelessly conflicting genealogies of the Saviour 
and the evidently mythical accretions about the simple facts of 
his birth and life are thus full of interest when taken as a nat- 
ural literary development.* 





* Among the newer English works on the canon of Scripture, especially as regards the 
Old Testament, see Ryle in work cited. As to the evidences of frequent mutilations of the 
New Testament text, as well as of frequent charge of changing texts made against each 
other by early Christian writers, see Reuss, History of the New Testament, vol. ii, § 362. 
For a reverent and honest treatment of some of the discrepancies and contradictions which 
are absolutely irreconcilable, see Crooker, as above ; also Matthew Arnold, Literature and 
Dogma, 
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Among those who have wrought most effectively to bring the 
leaders of thought in the English-speaking nations to this higher 
conception, Matthew Arnold should not be forgotten. By poetic 
insight, broad scholarship, pungent statement, pithy argument, 
and an exquisitely lucid style, he aided effectually during the lat- 
ter half of the nineteenth century in bringing the work of spe- 
cialists to bear upon the general development of a broader and 
deeper view. In the light of his genius a conception of our 
sacred books at the same time more literary as well as more sci- 
entific has grown widely and vigorously, while the older view 
which made of them a fetich and support for unchristian dogmas 
has been more and more thrown into the background. The con- 
tributions to these results by the most eminent professors at the 
great Christian universities of the English-speaking world, Ox- 
ford and Cambridge taking the lead, are most hopeful signs of a 
new epoch. Very significant, also, is a change in the style of 
argument against the scientific view. Leading supporters of the 
older opinions see more and more clearly the worthlessness of 
rhetoric against ascertained fact: mere dogged resistance to co- 
gent argument evidently avails less and less, and the readiness of 
the more prominent representatives of the older thought to con- 
sider opposing arguments, and to acknowledge any force they 
may have, is certainly of good omen. The concessions made in 
Lux Mundi regarding scriptural myths and legends have been 
already mentioned. 

Typical, also, among the evidences of a better spirit in contro- 
versy has been the treatment of the question regarding mistaken 
quotations from the Old Testament in the New, and especially 
regarding quotations by Christ himself. For a time this was ap- 
parently the most difficult of all matters dividing the two forces; 
but, though here and there appear champions of tradition, like 
the Bishop of Gloucester, effectual resistance to the new view has 
virtually ceased; in ome way or another the most:conservative 
authorities have accepted the undoubted truth revealed by a sim- 
ple scientific method. Their arguments have indeed been varied. 
While some have fallen back upon Le Clerc’s contention that 
“Christ did not come to teach criticism to the Jews,” and others 
upon Paley’s argument that the Master shaped his statements in 


‘accordance with the ideas of his time, others have taken refuge 


in scholastic statements—among them that of Irenzeus regarding 
“a quiescence of the divine word,” or the somewhat startling 
explanation by sundry recent theologians that “our Lord emptied 
himself of his Godhead.” * 





* For Matthew Arnold, see especially his Literature and Dogma and his St. Paul and 
Protestantism. As to the quotations in the New Testament from the Old, see Toy, Quota- ~ 
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But for all this dissolving away of the traditional opinions 
regarding our sacred literature, there has been a cause far more 
general and powerful than any which has been given, for it is a 
cause surrounding and permeating all. This is simply the atmos- 
phere of thought engendered by the development of all sciences 
during the last three centuries. 

Vast masses of myth, legend, marvel, and dogmatic assertion, 
coming into this atmosphere, have been dissolved and are now 
dissolving quietly away like icebergs drifted into the Gulf 
Stream. In earlier days, when some critic in advance of his time 
insisted that Moses could not have written an account embracing 
the circumstances of his own death, it was sufficient to answer 
that Moses was a prophet; if attention was called to the fact that 
the great early prophets, by all which they did and did not do, 
showed that there could not have existed in their time any 
“ Levitical code,” a sufficient answer was “mystery”; and if 
the discrepancy was noted between the two accounts of crea- 
tion in Genesis, or between the genealogies or the dates of the 
crucifixion in the Gospels, the cogent reply was “ infidelity.” 
But the thinking world has at last been borne by the general 
development of a scientific atmosphere beyond that kind of refu- 
tation. 

If, in the atmosphere generated by the earlier developed sci- 
ences, the older growths of biblical interpretation have drooped 
and withered and are evidently perishing, new and better growths 
with roots running down into the newer sciences have arisen. 
Comparative mythology and folklore, comparative religion and 
literature, by searching out and laying side by side the main 
facts in the upward struggle of humanity in various old seats 
of civilization, are giving a new interpretation of these great 
problems which dogmatic theology has long labored in vain to 
solve. Thus, while they have established the fact that accounts 
formerly supposed to be special revelations to Jews and Chris- 
tians are but repetitions of widespread legends dating from far 
earlier civilizations, and that beliefs formerly thought funda- 
mental to Judaism and Christianity are simply based on an- 
cient myths, they have also begun to impress upon the intel- 
lect and conscience of the thinking world the fact that the 





tions in the New Testament, 1889, p. 72; also Kuenen, The Prophets and Prophecy in 
Israel. For Le Clere’s mode of dealing with the argument regarding quotations from the 
Old Testament in the New, see earlier parts of the present chapter. For Paley’s mode, see 
his Evidences, Part III, chapter iii. For the more scholastic expressions from Irenswus and 
others, see Gore, Bampton Lectures, 1891, especially note on p. 267. For a striking pas- 
sage on the general subject, see B. W. Bacon, Genesis of Genesis, p. 38, ending with the 
words, “We must decline to stake the authority of Jesus Christ on a question of literary 
criticism,” 
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religious and moral truths thus disengaged from the old masses 
of myth and legend are all the more beautiful and serviceable, 

and that all individual or national life of any value must be 
vitalized by them.* 

Nor should there be omitted a tribute to the increasing justice 
and courtesy shown in late years by leading supporters of the: 
older view. During the last two decades of the present century 
there has been a most happy departure from the older method of 
resistance, first by plausibilities, next by epithets, and finally by 
persecution. To the bitterness of the attacks upon Darwin, the 
Essayists and Reviewers, and Bishop Colenso, have succeeded, 
among really eminent leaders, a far better method and tone, 
While Matthew Arnold, no doubt, did much in commending 
“ sweet reasonableness” to theological controversialists, Mr. Glad- 
stone, by his perfect courtesy to his opponents, even when smart- 
ing under their heaviest blows, has set a most valuable example. 
Nor should the spirit shown by Bishop Ellicott, leading a forlorn 
hope for the traditional view, pass without a tribute of respect. 
Truly pathetic is it to see this venerable and learned prelate, one 
of the most eminent representatives of the older biblical research, 
even when giving solemn warnings against the newer criticisms, 
and under all the temptations of ex cathedra utterance, remaining 
mild and gentle and just in the treatment of adversaries whose 
ideas he evidently abhors. Happily, he is comforted by the faith , 
that Christianity will survive; and this faith his opponents fully 
share.+ 

Thus at last, out of the old conception of our Bible as a collec- 
tion of oracles—a mass of entangling utterances, fruitful in 
wrangling interpretations, which have given to the world long 
and weary ages of “hatred, malice, and all uncharitableness,” of 
fetichism, subtlety, and pomp, of tyranny, bioodshed, and sol- 
emnly constituted imposture, of everything which the Lord Jesus 
Christ most abhorred—has been gradually developed through the 4 
centuries, by the labors, sacrifices, and even the martyrdom of a 
long succession of men of God, the conception of it as a sacred 
literature, a growth in obedience to divine light in the mind and 
heart and soul of man. No longer an oracle, good for the “lower 





* For plaintive lamentations over the influence of this atmosphere of scientific thought 
upon the most eminent contemporary Christian scholars, see the Christus Comprobator, by 
the Bishop of Gloucester and Bristol, London, 1898, and the article in the Contemporary 
Review for May, 1892, by the Bishop of Colchester, passim. For some less known exam- 
ples of sacred myths and legends, inherited from ancient civilizations, see Lenormant, Les 
Origines de I’Histoire, passim, but especially chapters ii, iv, v, vi. See also Goldziher. 

¢ As examples of courtesy between theologic opponents may be cited the controversy 
between Mr. Gladstone and Prof. Huxley, Principal Gore’s Bampton Lectures for 189], and 
Bishop Ellicott’s Charges, published in 1893. 
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orders” to accept, but to be quietly sneered at by “the enlight- 
ened”—no longer a fetich, whose defenders must become perse-— 
cutors or “apologists,” but a most fruitful fact, which religion 
and science may accept as a source of strength to both.* 
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PROFESSIONAL INSTITUTIONS. 
VIL—MAN OF SCIENCE AND PHILOSOPHER. 
By HERBERT SPENCER. 


(== as are the connections between the priesthood and the 

several professions thus far treated of, the connection between 
it and the professions which have enlightenment as their function 
is even clearer. Antagonistic as the offspring now are to the 
parent they were originally nurtured by it. 

We saw that the medicine-man, ever striving to maintain and 
increase his influence over those around, is stimulated more than 
others to obtain such knowledge of natural phenomena as may 
aid him in his efforts. | 

Moreover, when seeking to propitiate the supernatural beings 
he believes in, he is led to think about their characters and their 
doings. He speculates as to the causes of the striking things he 
observes in the Heavens and on the Earth; and whether he re- 
gards these causes as personal or impersonal, the subject-matter 
of his thought is the subject-matter which, in later times, is dis- 
tinguished as philosophical—the relations between that which we 
perceive and that which lies beyond perception. 

As was said at the outset,a further reason why he becomes 
distinguished from men around by his wider information and 
deeper insight is that he is, as compared with them, a man of 
leisure. From the beginning he lives on the contributions of 
others; and therefore he is better able to devote himself to those 
observations and inquiries out of which science originates, 


Save some knowledge of medicinal herbs and special animal 





* To the fact that the suppression of personal convictions among “the enlightened” 
did not cease with the Medicean Popes there are many testimonies. One especially curious 
was mentioned to the present writer by a most honored diplomatist and scholar at Rome, 
While this gentleman was looking over the books of an eminent cardinal, recently deceased, 
he noticed a series of octavos bearing on their backs the title Acta Apostolorum. Surprised 
at such an extension of the Acts of the Apostles, he opened a volume and found the series 
to be the works of Voltaire, As to a similar condition of things in the Church of England 
may be cited the following from Froude’s Erasmus: “I knew various persons of high repu- 
tation a few years ago who thought at bottom very much as Bishop Colenso thought, who, 
nevertheless, turned and rent him to clear their own reputations—which they did not suc- 
ceed in doing.” See work cited, close of Lecture XI. 
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products, with perhaps a little information about minerals, often 
joined with such observations of weather-signs as enables them 
to foresee coming changes, and so, apparently, to bring rain or 
sunshine, there is little to be named as rudimentary science among 
the medicine-men, or quasi-priests, of savages. Only when there 
has arisen that settled life which yields facilities for investigation 
and for transmitting the knowledge gained, can we expect priests 
to display a character approaching to the scientific. Hence we 
may pass at once to early civilizations. 

Evidence from the books of Ancient India may first be set 
down. Demonstration is yielded by it that science was originally 
a part of religion. Both astronomy and medicine, says Weber, 
“received their first impulse from the exigencies of religious wor- 
ship.” More specific, as well as wider, is the following statement 
of Dr. Thibaut :— 

“The want of some rule by which to fix the right time for the sacrifices 

gave the first impulse to astronomical observations; urged by this want the 
priest remained watching night after night the advance of the moon... . 
and day after day the alternate progress of the sun toward the north and 
the south. The laws of phonetics were investigated because the wrath of 
the gods followed the wrong pronunciation of a single letter of the sacri- 
ficial formulas; grammar and etymology had the task of securing the right 
understanding of the holy texts.” 
Further, according to Dutt, “geometry was developed in India 
from the rules for the construction of altars.” A sentence from 
the same writer implies that there presently arose a differentia- 
tion of the learned class from the ceremonial class. 

“ Astronomy had now come to be regarded as a distinct science, and 
astronomers by profession were called Nakshatra, Darsa, and Ganaka.. . 
sacrificial rites were regulated by the position of the moon in reference to 
these lunar asterisms.” 

So, too, we have proof that philosophy, originally forming a part 
of the indefinite body of knowledge possessed by the priesthood, 
eventually developed independently. Hunter writes :— 

“The Brahmans, therefore, treated philosophy as a branch of religion. 

. . . Brahman philosophy exhausted the possible solutions . . . of most of 
the other great problems which have since perplexed Greek and Roman 
sage, medizval schoolman, and modern man of science.” 
And in this, as in other cases, the speculative and critical activity 
presently led to rationalism. There came “a time when philoso- 
phers and laymen were alike drifting toward agnostic and hetero- 
dox opinions.” 

Concerning the relations of science to theology among the 
Babylonians and Assyrians, current statements almost suffice for 
the purpose of the argument. A few facts in illustration must, 
however, be given. All the astronomical knowledge of the Baby- 
lonians had as its ends the regulation of religious worship, the 
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preparation of charms, the prediction of events. Here are extracts 
from Rawlinson, Layard, and Maury showing how religion and 
science were mingled. 

“We are, perhaps, justified in concluding, from the careful emplace- 
ment of Urukh’s temples, that the science of astronomy was already culti- 
vated in his reign, and was regarded as having a certain connection with 
religion.” 

“ At a very early period the Assyrian priests were able to fix the date 
of events by celestial phenomena, and to connect the public records with 
them.” 

The familiar fact that the cycle of lunar eclipses was discovered 
by the Chaldean priests, shows how exact and how long-continued 
were their observations. 

“Comparative philology seems to have been largely studied, and the 
works upon it exhibit great care and diligence. Chronology is evidently 
much valued, and very exact records are kept whereby the lapse of time 
can even now be accurately measured. Geography and history have each 
an important place in Assyrian learning; while astronomy and mythology 
occupy at least as great a share of attention.” 

Les Chaldéens avaient ‘** une caste sacerdotale et savante qui se consacra 
& l’observation du ciel, en vue de pénétrer davantage dans la connaissance 
des dieux. . . . De la sorte, les temples devinrent de véritables observa- 
toires: telle était la célébre tour de Babylone, monument consacré aux sept 
planétes.” 

Of testimonies concerning science in Egypt, we may fitly begin 
with one from Maspero, which contrasts Egyptian views with the 
views of the Assyrians. 

“In Egypt the majority of the books relating to science are sacred 
works composed and revealed by the gods themselves. The Assyrians do 
not attribute such a lofty origin to the works which teach them the courses 
and explain the influences of the stars: they believe them to have been 
written by learned men, who lived at different epochs, and who acquired 
their knowledge from direct observation of the heavens.” 

Basing his account on the statements of various ancient writers, 
Sir G. C. Lewis says of the Egyptian priesthood that— 

“they were relieved from toil, and had leisure for scientific study and 
meditation; and that from a remote period they habitually observed the 
stars, recorded their observations, and cultivated scientific astronomy and 
geometry. The Egyptian priests are moreover related to have kept regis- 
ters, in which they entered notices of remarkable natural phenomena.” 
(Strab. xvii, 1. § 5.) 

Similar is the description of the actions and achievements of the 
Egyptian priests given by Diodorus :— 

They “are diligent observers of the course and motions of the stars; and 
preserve remarks of every one of them for an incredible number of years, 
being used to this study, and to endeavor to outvie one another therein, 
from the most ancient times. They have with great cost and care, ob- 


served the motions of the planets; their periodical motions, and their 
stated stops.” 
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How intimate was the connection between their science and their 
religion is proved by the fact that “in every temple there was 
. .. an astronomer who had to observe the heavens;” and how 
their science was an outgrowth of their religion is shown by the 
remark of Duncker, that their writings, at first containing tradi- 
tional invocations of the gods and ceremonial rules, “ grew into 
a liturgical canon and ecclesiastical codex of religious and moral 
law, and a comprehensive collection of all the wisdom known to 
the priests.” But, as is remarked by Bunsen, “the Egyptians 
never arrived at a systematic dialectically-conducted philosophy ” 
—a fact of much significance; for I may remark in passing that 
among oriental peoples at large, and other peoples long habitu- 
ated to despotic control, thinking and teaching are entirely dog- 
matic: absolute authority characterizes at-once external govern- 
ment and internal government. It is only on passing to partially- 
free societies that we meet with appeals to individual judgments 
—a giving of reasons for beliefs. 

Apparently because Greece was a congeries of independent 
states often at variance with one another, and because these states 
had their respective religious worships akin but not identical, 
there never arose in Greece a priestly hierarchy; and apparently 
the lack of one impeded some of the professional developments, — 
Partly, perhaps, for this reason, but chiefly for the reason that 
scientific progress in Egypt and Assyria preceded Greek civiliza- 
tion, science in as lightly developed state was imported. Sir G.C, 
Lewis repeats the testimonies of sundry ancient authors to the 
effect that the Egyptian priests— 

“regarded their astronomical science as an esoteric and mysterious doc- 
trine, and that they disclosed it to curious strangers with reluctance (Strab. 
xvii, 1. § 29). . . . Similar statements are made with respect to Assyrian 
astronomy (Plat. Epinom. § 7, p. 987). This derivation does not rest 
merely on general declarations, but it is fortified by detailed accounts 
of visits of Greek philosophers to Egypt, to Assyria, and to other orient- 
al countries, made for the purpose of profiting by the lessons of the 
native priests. and sages.” Thus Thales, Pherecydes of Syros, Pythag- 
oras, Democritus, Gnopides of Chios, Eudoxus, Solon, Anaxagoras, Plato 
are said to have visited Egypt, and to have received instruction from 
the priests. 

And from his work may be added this further passage :—“ Aris- 
totle . . . says that mathematical science originated in Egypt, on 
account of the leisure which the priests enjoyed for contempla- 
tion.” Respecting which statement may be interposed the remark 
that whether the name “geometry” was a translation of the 
Egyptian equivalent word or was independently originated, we 
equally see, in the first place, that this concrete half of mathe- 
matics germinated from the practical needs for measuring out 
the Earth’s surface, and we see, in the second place, that since 
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temples (which served also as king’s palaces) were in early times 
the sole permanent and finished buildings (the rest being of wood 
or of sun-dried clay) it is inferable that this great division of 
science, first employed in the orientation and laying out of them, 
took its earliest steps in the service of religion. Returning now 
from this parenthesis to the subject of Greek science, we find 
that development of it can be but in very small measure ascribed 
to the priesthood. From Curtius we learn that “the localities of 
the oracles became places where knowledge of various kinds was 
collected, such as could not be met with elsewhere,” and that 
“the Greek calendar fell under the superintendence of Delphi,” 
and also that “the art of road-making and of building bridges 
took its first origin from the national sanctuaries, especially from 
those of Apollo:” some culture of science being thus implied. 
But, practically, the scientific advances made by the Greeks were 
not of sacred but of secular origin. So, too, was it with their phi- 
losophy. Though Mahaffy thinks “ we have no reason to doubt the 
fact that philosophers were called in professionally to minister in 
cases of grief,” and though in ministering theyassumed a function 
characteristic of priests, yet we can not assume that they acted in 
a religious capacity. Evidently in the main their speculations 
took their departure not from theological dogmas but from the 
facts which scientific observation had elsewhere established. Be- 
fore there was time for an indigenous development of science and 
philosophy out of priestly culture, there was an intrusion of that 
science and philosophy which priestly culture had developed 
elsewhere. 

The normal course of evolution having been in Rome, still 
more than in Greece, interrupted by intruding elements, an un- 
broken genealogy of science and philosophy is still less to be 
looked for. But it seems as though the naturalness of the con- 
nection between priestly culture and scientific knowledge led to a 
re-genesis of it. Mommsen, after stating that there were origi- 
nally only two “colleges of sacred lore”—the augurs and the 
pontifices, says :— 

“The five ‘ bridge-builders’ (pontifices) derived their name from their 
function, as sacred as it was politically important, of conducting the build- 
ing and demolition of the bridge over the Tiber. They were the Roman 
engineers who understood the mystery of measures and numbers; whence 
there devolved upon them also the duties of managing the Calendar of 
the State, of proclaiming to the people the time of the new and full moon 
and the days of festivals, and of seeing that every religious and every judi- 
cial act took place on the right day . . . thus they acquired . . . the gen- 
eral oversight of Roman worship and of whatever was connected with it— 
and what was there that was not so connected? . . . In fact the rudiments 
of spiritual and temporal jurisprudence as well as of historical composition 
proceeded from this college.” 
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A curious parallel, not unsuggestive, is thus displayed. As in 
Greece the art of bridge-building arose in connection with the 
national sanctuaries, and as in Rome the building of bridges was 
the function of a priestly college, the implication appears to be 
that since in those days building a bridge was one of the most 
difficult of undertakings, it naturally fell into the hands of those 
who were reputed to have the greatest knowledge and skill—the 
priests. And, probably, the connection between the priesthood 
and this piece of applied science was furthered by the apparent 
supernaturalness of the arch—a structure which must have 
seemed to the people incomprehensible. But alike in science and 
in philosophy, the Romans were the pupils of the Greeks; and 
hence possibly may have arisen the parallelism between a certain 
function of the philosopher in Greece and one he exercised in 
Rome. 

The philosopher “ wds generally to be found in a large mansion acting 
almost like a private chaplain, instructing in ethics those who wished to 
learn, and attending the death-beds of members of the family.” 

Most likely, the ethics and the consolations here indicated were 
more or less tinged with ideas theologically derived; but even if 
not, the function described appears semi-priestly. 


During those dark days which followed the fall of the Roman 
Empire, nothing to be called science existed. But when, along 
with gradual reorganization, the re-genesis of science began, it 
began as in earlier instances among the cultured men—the priest- 
hood. It was not, indeed, a re-genesis de novo, but one which 
took its departure from the knowledge, the ideas, and the meth- 
ods, bequeathed by the older civilizations. From these, long 
buried, it was resuscitated, almost exclusively in the monaster- 
ies. In his Science and Literature in the Middle Ages Lacroix 
writes :— 

“ At the death of Charlemagne, the exact sciences, which had flourished 
for a brief space at his court, seemed to shrink into the seclusion of the 
monasteries. . . . The order of St. Benedict had almost made a monopoly 
of the exact sciences, which were held in high honor at the Abbeys of 
Mount Cassini, in Italy; of St. Martin, at Tours (France); of St. Arnulph, 
at Metz; of St. Gall, in Switzerland; of Prum, im Bavaria; of Canterbury, 
in England, etc.” 

A significant parallelism has here to be noted. We saw that in 
India, in Assyria, and in Egypt, the earliest steps in science were 
made in subservience to religious needs: their primary purpose 
was to regulate the times of religious sacrifices so as to avoid 
offense to the gods. And now, strange to say, medieval records 
show that among Christian peoples science was first called in for 
fixing the date of Easter. 

How on the Continent was illustrated the monopoly of science 
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and philosophy by the priesthood in early days, scarcely needs 
pointing out. Such philosophical dogmas as were current during 
the ages of darkness were supplementary to the current theologi- 
cal dogmas and in subordination to them. When, in the time of 
Charlemagne, some intellectual life began, it was initiated by the 
establishment of schools in connection with all abbeys through- 
out his dominions. These schools, carried on under priestly rule, 
eventually became the centers at once of philosophy and science: 
the philosophy distinguished as scholasticism being of such kind 
as consisted with the authorized theology, and the science— 
geometry, arithmetic, astronomy, and music—being such as did 
not obviously conflict with it or could be conformed toit. That 
is to say, alike in their nature and in their agency, the philosophy 
and science of the time diverged in a relatively small degree from 
the theology—the differentiation was but incipient. And the 
long continued identification of the cultivators of philosophy and 
science with the cultivators of theology is seen in the familiar 
names of the leading scholastics—William of Champeaux, Abe- 
lard, Albertus Magnus, Thomas Aquinas, etc. To which may be 
added the notable fact that such independence of theological dog- 
ma as was thought to be implied in the doctrine of the Nominal- 
ists, was condemned alike by the Pope and by secondary ecclesias- 
tical authorities—the differentiation was slowly effected under 
resistance, 

In England there was a no less clear identity of the priest with 
the philosopher and the man of science. In his account of the 
Saxon clergy Kemble writes :— 

“They were honorably distinguished by the possession of arts and 
learning, which could be found in no other class. . . . To them England 
owed the more accurate calculations which enabled the divisions of times 
and seasons to be duly settled.” 4 
The first illustration is furnished by Bede,a monk who, besides 
works of other kinds, wrote a work on The Nature of Things, in 
which the scientific knowledge of his day was gathered up. Next 
may be named Dicuil, an [rish monk and writer on geography. 
And then comes Archbishop Dunstan :— 

He “was very well skilled in most of the liberal arts, and among the 
rest in refining metals and forging them ; which being qualifications much 
above the genius of the age he lived in, first gained him the name of a con- 
jurer, and then of a saint.” 

Though, soon after the Conquest, there lived two cultivators of 
science who seem not to have been clerical—Gerland and Athelard 
of Bath—yet it is to be remarked of the first that his science was 
devoted to a religious purpose—making a Computus or calcula- 
tion of Easter,—and of the other that his scientific knowledge was 
acquired during travels in the East, and can not be regarded as 
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an indigenous development. In Richard the First’s time flour- 
ished Abbot Neckham, who wrote a scientific treatise in Latin 
verse, and the Bishop-elect Giraldus Cambrensis, who was a 
topographer. Under John we have Bishop Grosseteste, a writer 
on physical science, and in the next reign comes the Franciscan 
monk Roger Bacon, whose scientific reputation is familiar. The 
15th century yields us among clerical men of science John Lyd- 
gate, chiefly known for his poetry. When we turn back to see 
who were the first to occupy themselves with the science of the 
sciences—philosophy—we perceive this same connection. In the 
old English period lived Scotus Erigena, a philosophical ecclesi- 
astic whose philosophy was theological in its bearings. After a 
long interval, the next of this class was prior Henry of Hunting- 
don, who, as a moralist, brought other incentives than divine 
commands to bear on conduct. Presently came Bishop John of 
Salisbury, who, besides being classed as a writer on morality, was 
more distinctly to be classed as a writer on ancient philosophy. 
Grosseteste to his physical philosophy added mental philosophy, 
as also did Roger Bacon. . 

Joined with the fact that in medizwval days scarcely any lay- 
men are named as devoted to studies of these kinds, the facts _ 
above given suffice to show that in Christian Europe, as in the 
pagan East, the man of science and the philosopher were of 
priestly origin. Inductive proof seems needless when we remem- 
ber that during pre-feudal and feudal days, war and the chase 
were thought by the ruling classes the only honorable occupa- 
tions. Themselves unable to read and write, they held that learn- 
ing should be left to the children of mean people. And since 
learning was inaccessible to the masses, it becomes a necessary 
implication that the clerical class was the one to which mental 
culture of all kinds, inclusive of the scientific and philosophical 
kinds, was limited. 


To trace the stages by which has been gradually effected the 
differentiation of the scientifico-philosophical class from the cler- 
ical class is not here requisite. It will suffice to. note the leading 
characters of the change, and the state now reached. 

The first broad fact to be observed is that the great body of 
doctrine distinguished by being based on reason instead of au- 
thority, has divided into a concrete part and an abstract part; 
with the result of generating two different classes of cultivators 
—the man of science and the philosopher. In the ancient East 
the distinction between the two was vague. Among the Greeks, 
from Thales onward, the thinker was one who studied physical 
facts and drew his general conceptions from them. Even on 
coming to Aristotle we see in the same man the union of 
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scientific inquiry and philosophical speculation. So all through 
the development of knowledge in Europe, down to the time of 
Newton, when the use of the term “natural philosophy” for 
physical science implies an indefinite distinction between the two. 
But now the distinction has become tolerably definite—quite defi- 
nite in Germany and in large measure definite here. The philoso- 
pher does not enter upon scientific investigations and often knows 
little about scientific truths; while, conversely, the man of sci- 
ence, of whatever class, is little given to philosophical speculation, 
and is commonly uninformed about the philosophical conclu- 
sions held by this or that school. How distinct the two classes 
have become is implied by the contempt not unfrequently ex- 
pressed by each for the other. 

Simultaneously there has progressed a separation within the 
body of scientific men into those who respectively deal with the 
inorganic and the organic. Nowadays, men who occupy them- 
selves with mathematical, physical and chemical investigations 
are generally ignorant of biology; while men who spend their 
lives in studying the phenomena of life, under one or other of its 
aspects, are often without interest in the truths constituting the 
exact sciences. Between animate and inanimate things there is a 
marked contrast, and there has come to be a marked division be- 
tween the students of the two groups. 

Yet a further transformation of the same nature has been 
going on. Within each of these groups differentiations and sub- 
differentiations have been taking place. The biologists have di- 
vided themselves primarily into those who study plant-life and 
those who study animal-life—the phytologists (commonly called 
botanists) and the zodlogists. In each of these great divisions 
there have been established large sub-divisions: in the one’those 
who devote themselves to the classification of species, those who 
treat of plant-morphology, those who treat of plant-physiology ; 
and in the other the classifiers, the comparative anatomists, the 
animal-physiologists. More restricted specializations have arisen. 
Among botanists there are some who study almost exclusively 
this or that order; among physiologists, some who commonly 
take one class of function for their province, and among zodlo- 
gists there are first of all the divisions into those who are pro- 
fessed entomologists, ornithologists, ichthyologists, etc., and again 
within each of these are smaller groups, as among the entomolo- 
gists, those who study more especially the coleoptera, the lepidop- 
tera, the hymenoptera, etc. 

Respecting these major and minor differentiations it has only 
further to be remarked that though the prosecution of science as 
a whole is not called a profession (the whole being too extensive 
and heterogeneous), yet the prosecution of this or that part of it 
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has come to be thus distinguished. We have “professors” of 
various divisions and sub-divisions of it; and this implies that 
the bread-winning pursuit of science, irrespective of the particu- 
lar kind, must be regarded as a profession. 


The combinations of like units which have accompanied these 
separations of unlike units, are equally conspicuous. Those occu- 
pied in science as a whole, as well as those occupied in particular 
divisions of science, have everywhere tended to segregate them- 
selves and consolidate. 

On the Continent each nation has a scientific academy or 
equivalent body, and in some cases several such. In our own 
country we have, similarly, a fixed general union among scientific 
men—the Royal Society ; in addition to which we have a nomadic 
general union—the British Association. 

Then beyond these largest corporations including all kinds of 
scientific men, we have various smaller corporations, each com- 
prised of those devoted to a particular branch or sub-branch of 
science—a Mathematical Society, a Physical Society, a Chemical 
Society, an Astronomical Society, a Geological Society, a Physio- 
logical Society ; and others occupied with sub-divisions of Biology 
—Botany, Zodlogy, Anthropology, and Entomology: all of them 
being children of the Royal Society and in some measure aids to 
it. Nor let us forget that besides these metropolitan societies 
there are scattered throughout the kingdom local societies, de- 
voted to science in general or to some division of science. 

This is not all. Integration, general and special, of the scien- 
tific world is made closer, and the co-operation of all parts aided, 
by continuous publications: weekly and monthly and quarterly 
journals which are general in their scope, and others of like 
periodicities which are special in their scope. Thus minor aggre- 
gates held in connection as parts of a great aggregate have their 
activities furthered by literary inter-communication; and as else- 
where implied (see Essays, vol. i, “The Genesis of Science ”), the 
vast organism thus constituted has acquired a power of digesting 
and assimilating the various classes of phenomena which no one 
part of it alone could effectually deal with. 








How the style of house-building may be affected by the character of the 
neighborhood is illustrated by the observation of Captain H. Bowen, that. 
while traveling in Turkistan, after crossing the Kotli-i Kandahar Pass, 
from the Tung River into the valley of the Wachi River, the houses bore 
evidence of the fear in which the inhabitants live of their neighbors on 
the south, the Kunjuts. Instead of scattered farmhouses, the traveler in- 
variably found several houses joined together and presenting a fortlike 
appearance. 
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TROUT CULTURE. 
By FRED MATHER. 


tbe the early days of fish culture, which for many years was only 
trout culture, the statement was often made that any farmer 
who had a small spring of cool water could, within a few years, 
realize enormous profits from it, and that an acre of water was 
worth more than an acre of land. Those of us who went into the 
business a quarter of a century ago found much to learn, and 
many dropped out discouraged. The writer bought a farm in 
Monroe County, New York, in 1868, and made ponds below a fine 
spring; and after some failures, due to ignorance—for there was 
then no literature of the subject—he began to succeed in raising 
many fish, only to find, after raising them, that they had cost more 
than they were worth, because there was no available food near, 
and it required a man to drive fourteen miles to the city of 
Rochester twice or more per week for food. To-day we know 
that something more than a good spring of cool water of about 
50° F. is necessary, and also that some acres of water may be 
worth more than some land, but that so many local and other 
conditions enter into the calculation that, as a general statement, 
the comparison is not true. To-day there are several successful 
trout farms where the fish are raised for market at a profit, and 
in all of them there are large, never-failing springs of cool water 
and cheap food, as well as intelligent management. There are 
other important considerations in choosing the location of a trout 
farm, such as a proper amount of fall to the water in order to 
control it and give it aération between the ponds and a formation 
that will allow all surface water to be led aside and not to enter 
the ponds. A sudden thaw with frozen ground may destroy the 
work of years, and in summer the surface water brings leaves and 
trash, which clog screens and either burst or overflow them. 

The first thing to be considered is whether the trout farmer 
wishes to merely hatch his fish and turn them into a suitable lake 
or pond where they will find their own food and where he can 
take a few for sport and market, and perhaps let anglers fish it 
for a fixed sum, or whether he prefers to raise his fish by hand in 
small pools. 

The first method is the simplest, involving the least care, but, 
if the conditions are favorable, not so profitable as the other. One 
is like keeping a few fowls that pick up what they can, and 
the other like poultry breeding, with this exception: poultry will 
not eat their young, while trout will devour their fellows which 
are smaller. A trout under a year old feeds mainly on insects 
and their larve in a state of nature, but a large trout of two 
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pounds weight prefers something more substantial, like a yearling 
trout or two for breakfast and a few more at intervals, with flies 
and worms for dessert; and this cannibalism is what keeps the 
balance of life in a natural 
state. If, however, it is de- 
cided to follow the first- 
named system, it will only be 
necessary to provide spawn- 
ing races for the adults and 
follow the rules for hatch- 
ing the eggs, and either turn 
out the product as fry or 
as yearlings; the latter will 
give the best results where 
transportation is not needed, 
as in the work of the fish 

Srrirrine 4 Sart Trovr. commissions of the different 

States. 

Where it is desired to make a business of trout-raising a series 
of small ponds are necessary. After leaving the springs the water, 
in summer, is continually approaching the temperature of the air; _ 
and when it gets to 70° the danger line is reached. In swift water 
our brook trout have lived at five degrees above that point, but 
they suffered, and some have died, while others lived until the de- 
clining sun permitted the water to cool a trifle. This is a point 
that should be in mind when planning ponds, for it is of the 
greatest importance. A spring brook that will sustain many 
trout in a pond of half an acre might fail to keep a single one if 
the area was doubled. The surface and the shallows are warmer 
in summer than the deeper portions, and in the case of springs in 
the bottom of lakes or ponds the trout will gather about them in 
warm weather. In the pond system the ponds are so small that 
the fish can be seen at all times and their growth noted, so that 
those which have outstripped their fellows may be taken out and 
placed with others of the same size. This is practiced once a year 
with the larger fish and about three times during summer with 
the “ babies,” or those not yet arrived at the dignity of yearlings. 
Cannibalism is not only prevented by this, but the smaller ones 
will have a chance to get food at the first table, from which they 
have been debarred. 

Perhaps a description of the ponds that I have made for the 
Fishery Commission of the State of New York at Cold Spring 
Harbor, Long Island, may best illustrate the idea of small ponds, 
first explaining that the object of the ponds is not only to grow 
trout, but to get the greatest amount of eggs for hatching in order 
to stock public waters with the different species of trout, such as 
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our native brook trout, the brown trout, or common brook trout 
of Europe, and the rainbow trout of California. The trout for 
distribution are sent out when about ready to take food—in March 
and April. Those to be kept at the station for breeders are fed in the 
troughs for a month or more, and are then put in the “ baby ponds.” 
These are of two-inch yellow-pine sides and one-inch bottoms, 
twenty-five feet long, three feet wide, and about twenty inches 
deep, with a strong flow and double screens of No. 8 wire cloth, 
between which is a dam an inch higher than the pond below. In 
these ponds are “ rests,” made of projections from the sides or of 
dams, with a surface stop-water a few inches below them, which 
causes the water to flow up and over the dam, and is then again 
deflected below. This keeps weak fish from being swept against 
the screens, and makes eddies for the food to swirl about in, in- 
stead of sinking. Mr. Hoxsie has patented an ingenious device to 
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feed young fish in, and it is somewhat different from this plan 
which I used at Honeoye Falls, N. Y., in 1874 and since. Of these 
“baby ponds” we have ten, and, as we put ten thousand fry in 
each, we start in with only three of them stocked; but the little 
fellows have a way of getting around screens that are supposed to 
be tight, and before they are an inch and a half long some are found 
in the lower ponds, having gone through joints in the planks or 
sides or bottom, or around some loose screen, if not through a neg- 
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lected worm hole or nail hole. Their persistence in getting out 
of the place where they are put is wonderful. 

When the fish are about six months old, say in September, 
they are taken out of the baby ponds, assorted in three or four 
sizes, and put in the yearling ponds, where they remain until the 
following year, when the largest are sent to the breeding ponds, 
At the same time the water is lowered in all the ponds, and they 
are thoroughly swept out preparatory to the taking of spawn, and 
the fish are not again disturbed until spring. The breeding ponds 
are cleansed in this way in midsummer, but all are daily gone 
over with long-handled nets to remove the ordure and any un- 
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eaten food; the screens in the baby ponds are not taken out, but 
are cleaned with brooms or a scrubbing brush on a handle. 

The breeding ponds are best if about sixty feet long, fifteen 
feet wide, and from two to three feet deep. In such a pond from 
one thousand to four thousand trout of half a pound may be kept 
if the flow is sufficient. If the supply of water is scant in sum- 
mer, make the pond narrower or shallower, in order to give a 
quicker change to the fish. 

Each breeding pond must have a spawning race at its head, 
and these are narrow and shallow, making an ideal place for a 
trout to deposit its precious burden. They are from twenty-five 
to fifty feet long, two to three feet wide, with water from five to 
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ten inches deep. The bottom is covered with gravel of the size of 
a pigeon’s egg, and the top with boards cleated together in con- 
venient lengths to lift. Here are all the requisites of a nesting 
place—swift, shallow water, gravel, and shade, with its security 
from overhead enemies and light. If undisturbed, a pair of trout 
would whip a nest in the gravel and lay their eggs and retire after 
covering them, and the next pair would whip them out again in 
their efforts to perpetuate their species, and in a state of nature a 
horde of yearlings would follow the breeders to feast upon the 
eggs, for of all fish baits the eggs of trout and salmon are among 
the best. The spawning race is only to entice the trout to spawn 
there; a net on a frame sliding into grooves at the lower end is 
slipped in, the covers lifted, and the fish driven into the bag. 
They are then assorted. Those not ready to spawn to-day or later 
are thrown back into the pond, the ripe males are put into one 
tub and the ripe females in another, and to judge of this we note 
the swollen vent and the softness of the abdomen. This is the 
first test; the next is the ready flow of eggs. 

Here it may be well to say, in nature not more than forty per 
per cent of the eggs are impregnated, owing to the failure of the 
milt to reach all the eggs. Of those that are impregnated fully 
one half are killed by the fungus that grows on the dead infertile 
eggs, and the remainder are subject to suffocation from freshets, 
depredations by young trout, eels, ducks, and other animals, as 
well as the sun, while in our so-called artificial propagation we 
get such a close contact of milt and eggs that the impregnation 
amounts to about ninety-five per cent, and there is no loss from 
sediment, fungus, enemies, nor direct sunlight. There is a loss of 
perhaps five per cent in deformed fish, such as crooked tails, 
double heads, twins with one umbilicus, and premature bursting 
of the shell, but we beat Nature in trout-hatching far more than 
we do in the breeding of any other animal, and the only compari- 
son that seems fit is that of cultivating trees and plants, where 
we produce more than Nature can or does. 

Our brook trout usually spawn from November to January on 
Long Island, in the early part of the day, while the lake trout, 
improperly called “salmon trout,” spawn at night, thus prevent- 
ing hybridization by means of drifting milt. About 8 a. M. we 
place a net at the foot of the spawning race and drive the fish that 
have run up for nesting into it. They are then put into tubs and 
assorted. ‘The males are put together; the females that appear 
to be ripe are placed in other tubs, and those which are not near 
ripe are returned to the pond. A ripe male is known by its slim 
body and bright color; often his back will be buff, the sides scar- 
let, and the lower abdomen with a black stripe on each side. The 
ripe female is soft, and the vent is swollen and protruding. Un- 
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less the eggs flow at a light touch, it is better to return her to the 
pond, for eggs that have to be forced are not ripe, and if they can 
be fertilized make weak fish. For the manner of handling the 
fish, see illustrations from photographs. The so-called “dry 
method” is the best. A pan is wet and the water drained from 
it. The eggs of a female 
are taken by repeated 
strokes of the forefinger, 
if the trout is small, or 
by the handiflarge. The 
eggs will be found to lie 
the full length of the 
body cavity, and the 
strokes begin near the 
vent and are then worked 
Lower Enp or Hatcntne Troven. farther up toward the 
head. <A bending of the 
back, as shown, often starts the eggs. This operation takes less 
time than it does to write it, and some water drips from the fish. 
A male is then stripped over the eggs and water enough to cover 
them is added, after which they are left to stand until they _ 
“free.” The eggs are soft as they leave the fish, and for twenty 
minutes or more they absorb the milt and water, and while doing 
this they adhere to the pan, but become free when filled. They 
should not be disturbed until free, when they are washed by 
changing the water and then are placed on trays in the troughs. 
If an egg is not impregnated before it fills with water it never 
can be fertilized, and the advantage of this “dry method” over 
taking the eggs in a pan of water is that each egg is brought into 
contact with the milt, which suddenly becomes active when it 
comes in contact with water. 

This work and all troughs should be in a building and pro- 
tected from storms and sunshine, but hatching troughs have been 
successfully worked in the open air. Rats are fond of trout eggs, 
sediment will smother the embryo within the shell, and direct 
sunlight will kill it. Ina hatching house a distributing trough 
should run the length of one side. If this is ten inches wide and 
nine inches deep, with occasional cleats on top to prevent spread- 
ing, it will be about right. The water may flow in at one end 
and out at the other, over a dam six or seven inches high. With 
hatching troughs at right angles to this and supplied by inch-and- 
a-half cocks or gates the flow will be regular at all times. These 
cocks should be halfway between the bottom of the distributing 
trough and the surface of the water; and may have a fine screen 
above them, or may pour into one below, as seems best, always 
looking out that the flow is not stopped nor any fine material 
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enters the trough that would clog the screen at the lower end 
of the hatching trough and cause it to overflow and the fry to 
escape. 

These hatching troughs are best made of soft wood, preferably 
sound, clear white pine, and if possible have them up so that the 
tops are three feet six inches above the floor, for convenience in 
working over them. If the bottoms are an inch and a half thick, 
three carpenter’s horses will sustain them. A trough thirteen 
feet long, fourteen inches and a quarter wide, and seven inches 
deep, inside measure, will be sufficient for twenty-five thousand 
trout fry after they are hatched and feeding, but will be capa- 
ble of developing four times that number of eggs. The troughs 
should be made of regular width, to a hair’s breadth, in order 
to have any hatching tray fit every trough in any part of it, and 
the edges of the bottoms should be carefully dressed and the 
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sides nailed to them after being touched with thin white lead. 
The ends should be let in (see cut), in order to be nailed both 
ways and be tight. An inch-and-a-half hole in the bottom of the 
lower end will take the waste water where required ; a sink outlet 
with the cross-pieces cut out is good to attach a waste-pipe to; 
above this hole nail an upright strip to each side to hold the dam. 
During the egg stage use one of two inches or less; after hatching 
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to have any hatching tray fit every trough in any part of it, and 
the edges of the bottoms should be carefully dressed and the 





Lower Enps or Trovens wire Ovuriet Pirss. 
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ways and be tight. An inch-and-a-half hole in the bottom of the 
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begins, put in one of five inches and a screen above it. Just 
above the dam put two strips each side to hold the screen, which 
must fit tight all around, or tails will get in cracks and the fish 
will die. This screen should be of No. 14 wire cloth, and is some- 
times placed upright and at others with its top up stream to give 
more surface and to release a weak fish from it by its own weight, 
but the difficulty in keeping a screen so placed clean is an offset 
to its advantages. If space permits, the troughs should be placed 
by twos, but some prefer them by threes. 

CoaL Tar.—All troughs, screens, trays, and all wood and iron 
that is in contact with water, should be painted with coal tar, 
which can be had from the gas-works. Thin it with spirits of 
turpentine, and give it two or three coats with a half-worn paint- 
er’s brush in hot weather. It must be perfectly dry before water 
is let in, and then there will be no taste, rust, flavor of pine, nor 
fungus. Asphaltum is used, but I have not tried it. After the 
first season one coat each year is sufficient. 

If the hatching troughs are all exactly one width, make the 
trays one quarter of an inch narrower and about twenty-seven 
inches long; use half-inch pine, cut in strips three quarters of an 
inch wide and laid flat, so that the frame is only half an inch 
deep; make the corners strong. If the frames are fourteen inches 
wide outside, have wire cloth especially woven of a length to 
cover them all, but half an inch narrower than the frames, for 
the selvage will be uneven; have it made with a mesh three quar- 
ters by an eighth of an inch, the long way of the mesh across the 
cloth ; this holds the egg, but lets the fish drop through. Use No. 
18 wire for the cross-wires, and finer wire for the double over 
and under, for the warp. A double-pointed carpet tack under 
each corner of the tray allows circulation beneath and prevents 
crushing the fry. 

Having shown how to make the troughs, screens, and trays, 
and how to take the eggs, we must now proceed to the care of the 
eggs and fry. Our implements are few and simple: a wisp 
broom, a pair of nippers, a small, flat net, and the wing-feather 
of a goose set in a handle of light wood are all, except an out- 
fit of pans which are to be used in stripping the fish. The little 
hand broom is used daily ; a tray of eggs is taken from the bot- 
tom of the trough and soused in and out of the water to remove 
sediment, and is put over into the next trough, etc. When all 
are out, the dam below is removed and all slime washed out and 
both dam and eggs replaced. The nippers are cut out of wood, 
red cedar preferred, and are about six inches long, with a spread 
of three quarters of an inch at the points; the latter are best 
when finished with a loop of brass wire, but can do good service 
without this. A dead egg turns white, and can be seen at a glance 
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among the amber ones, and an egg that has not been fertilized 
often remains clear until the rest are nearly hatched, but it can 
not stand any rough usage, and shows up in numbers after each 
washing, and, if left for two or three days, will develop a fungous 
growth that will attach the surrounding eggs in a mass and kill 
them all. In our early work, when we hatched on fine gravel, 
fungus was the bugbear: a dead egg would get down in the gravel 
and send out its deadly tentacles unseen ; but with wire cloth and 
daily supervision fungus is unknown. It is this that kills the 
eggs in the brooks, and avoiding this cause of mortality from 
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unimpregnated eggs is one of the reasons why we beat the meth- 
ods of Nature in increasing a species by protection from its 
enemies. 

At about fifteen days old the expert can take trout eggs in a 
glass tube or vial and, by holding them above his eye, can see the 
line of vertebree which marks the impregnated egg; a few days 
later he can pick out the “ ringers,” or eggs which, having no fish 
in them, retain the ring which they first had on top of the egg. 
At thirty days, more or less, according to temperature, the eyes 
show, and the development goes on until the hatching begins at 
sixty to ninety or more days, according to the thermometer, but 
the colder waters produce the strongest trout. 
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When hatching begins, the water in the trough is raised, and 
the trays are brought near the surface and held there by light 
wedges which do not spring the sides of the troughs. The feather 
sweeps the bottom of sediment, taking care not to injure the deli- 
cate embryos, for they are more delicate when first hatched than 
when in the egg. At this time cleaning should be confined to the 
removal of any dead eggs or fry and of egg-shells on the screen, 
and here is where the little flat net of milliner’s “ millinet,’ on 
a three-inch brass-wire frame, is found most useful. This wire 
is covered with muslin to which the netting is sewed, and, moved 
quickly through the water, it gathers the shells which are clog- 
ging the screen, and a smart rap on a pan cleans the net. It is 
also of use in taking out dead fry and foreign matter from the 
bottom, as well as deformed fish, for we find crooked-tailed fish 
that can not swim and take food, double-headed fish, and twins 
attached to one sac, which never live. 

When first hatched the embryo trout hardly look like fish; 
they have simply burst the shell in which they appeared as a 
slim, dark body, with big eyes, coiled around the yolk, and now 
merely straighten out and have the great yolk-sac still attached, 
and so heavy that they can not swim, but lie on their sides and 
huddle together to avoid light; and now there is danger of the 
bottom ones being smothered. Cover the trough in spots to in- 
duce them to gather in different places, and keep them as dark as 
possible. At this stage there is nothing to do but to remove the 
few dead—sediment can not hurt them now—and keep the outlet 
screen free. When they get to be about a month old the sac will 
be nearly gone, and the fry begin to show signs of swimming by 
occasional darts from the bottom to examine some floating par- 
ticle. They will take food some days before the sac is absorbed, 
and it should be offered to them in small quantities. 

The best food that I have found is beef liver, after abandon- 
ing it for soft clams (Mya arenaria) salt-water mussels, and horse 
meat. The clams made the young fish grow fast, but did not pro- 
duce the expected number of eggs; the mussels were tried raw 
and cooked, with the same result; and, as the principal object at 
this State hatchery was the production of fry for planting pub- 
lic waters, we next tried raw horse flesh, which was very objec- 
tionable on account of the large proportion which was passed un- 
digested and clogged the screens and fouled the water. Several 
fish culturists have found an admixture of bran, shorts, or mill 
feed with liver to be excellent. This I have not tried, because 
the trout is not a vegetarian in the least degree, and it remains to 
be proved that such vegetable addition to the food is of real ad- 
vantage. ' 
The liver is fed raw; for the “babies” it is run through a 
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meat cutter having holes one thirty-second of an inch at first, the — 
holes increasing in size as the fish can take larger particles. This 
is mixed with sufficient water, and little by little scattered along 
the troughs from a wooden spatula, taking care not to feed so 
much at once that it will not be eaten. With twenty troughs one 
man should feed all day, getting back to the first one in half an 
hour, for, like all small animals, the trout want but little at a 
time, but want it often. For this reason I never advise a novice 
who receives fish from the State to pen them up and feed them; 
they would surely be starved, for if the young are not fed a 
dozen times a day they will show it by a shrunken body which 
appears to be all head. A trout at two to three months old should 
be larger around the abdomen than about the head, and there 
should be no pinched look behind the gills. If you can not give 
the babies this care, turn them into the stream or lake, and let 
them find their food and face their enemies, and you will have 
more and better fish. To take trout eggs and hatch them is not 
difficult, but the best trout breeder is the one who brings the 
greatest percentage of what he has hatched to be thrifty fish at 
six months old. 

For the yearling trout the liver may be cut in pieces froma 
quarter to half an inch, and they should be fed all they can 
eat at least twice a day. Larger fish will take more and larger 
pieces, and will get along if fed once each day, preferably in the 
evening, but they do not suffer if neglected for a day as the 
babies do, and we find the same rule all through animal life in 
mammals and birds, with which most people are more familiar— 
the young require frequent feeding. 

Too much importance can not be attached to the feeding of 
the fry in the early days of their taking food. It is the critical 
time, not only of their lives, but of their future development. 
No amount of feeding can make a thrifty fish of one which has 
been stunted by scant food in its first few months of life, and right 
here is where intelligent care turns the scale between profit and 
loss. 

During the quarter of a century in which I have been engaged 
in this work, and have had to trust the care of the fish to em- 
ployees because my own time was fully occupied with other work, 
the man most valued was he who took best care of the babies and 
fed them as though he loved them, and not in the spirit of one 
who did it as a task. 

If one wishes to raise trout on artificial food he must bend to 
the task as he would if he were to raise any other stock in quan- 
tities in confined quarters; but he can arrange natural spawning 
races, and either take the eggs by hand or let them be laid by the 
fish, and be satisfied with a much less number of fish hatched, 
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and then let them take care of themselves in a large pond or lake 
of suitable temperature, and, if the water is not infested with 
sunfish, perch, and other enemies which are beginning to look for 
food in the spring when the young trout is also looking for its 
first food, there is every prospect of success. 
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RECENT RECRUDESCENCE OF SUPERSTITION. 
By Pror. E. P. EVANS. 


I 


N 1879 a Catholic professor of theology in the University of 
Bonn, Dr. Heinrich Reusch, published a little volume entitled 
Die deutschen Bischéfe und der Aberglaube (The German Bish- 
ops and Superstition), in which he called attention to the vast in- 
crease of superstitious beliefs and observances within the Catho- 
lic Church since the middle of the present century, and to the 
official approval and promulgation of them by the highest eccle- 
siastical authorities. He animadverted severely on the extent to 
which this tendency had tainted the religious literature most 
widely diffused by the clergy among the masses of the people, and 
censured especially the pious pamphlets and periodicals issued by 
the Jesuits, such as Monat-Rosen zu Ehren der Unbefieckten 
Gottes-Mutter Maria, and Der Sendbote des gétthichen Herzens 
Jesu, both of which are edited by disciples of Loyola at Inns- 
bruck under the auspices of the Bishops of Salzburg, Brixen, and 
Trent, and with the benediction of Pope Pius IX. In these 
monthly sheets one would seek in vain for a moral maxim or 
practical precept inculcating kindness, truthfulness, and honesty 
in the common relations of life, but their pages are filled with 
records of miracles wrought and demons discomfited by conse- 
crated medals, chrisms, holy waters, sacred scapularies, seraphic 
girdles, and relics of the saints. 

During the fifteen years that have elapsed since Prof. Reusch 
uttered his earnest protest against this gross abuse of sacerdotal 
functions and spiritual power, the evils which he lamented and 
endeavored to correct have grown decidedly worse, In Germany 
the most important of the influences and events that have con- 
tributed to this deplorable result was the so-called Kultwrkampf, 
or antagonism of the state to the Church in the interests of modern 
culture as opposed to the arrogant claims of a medieval hier- 
archy. The inevitable effect of this conflict was to consolidate 
the forces of ultramontanism and to render them supreme in the 
papacy, to bind priests and people more firmly together, and to 
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alienate the clergy from the cultivated classes of civil society, 
Universities have been superseded to a considerable extent by 
cloistral schools and special seminaries for the instruction of 
ecclesiastics, who, in consequence of such intellectual isolation, 
are as ignorant of the achievements of modern science and the 
chief currents of modern thought as though they lived in the 
ninth instead of the nineteenth century. Quite recently the Ger- 
man Imperial Government suggested the desirability and indi- 
cated the intention of establishing a Catholic faculty of theology 
in connection with the University of Strasburg; but the project 
was disapproved by the Alsatian bishop and met with general op- 
position on the part of the Catholic press in Germany, so great 
was the distrust of any intimate association with the centers of 
higher secular education. Also the convention of Catholics held 
at Cologne during the last week in August, 1894, expressed no 
word in favor of the afore-mentioned plan, but passed a resolution 
urging the immediate founding of a university at Fulda, which 
should be sanctioned by the Pope, controlled by the bishops, and 
wholly independent of the state. The kind of instruction which 
young men would receive in such an institution may be easily 
imagined. The hexahemera of the fathers and the works of Al- 
bertus Magnus would be the text-books in natural science, while 
theology and philosophy would be nothing but a rehash of the 
quiddities and quodlibets of Thomas Aquinas and Duns Scotus. 
Two books recently published may be cited as fair specimens 
of the sort of researches to which the professors of the proposed 
Fulda University would probably devote their time and talents. 
The first of these volumes is entitled Wunder und gdttliche 
Gnadenerweise bei der Ausstellung des heiligen Rockes zu Trier 
im Jahre 1891; aktenmissig dargestellt von Dr. Felix Korum, 
Bischof von Trier, of which a fourth edition has just been issued 
by the Paulinus printing office in Trier (Treves). When it was 
announced in 1890 that the “holy coat” of Trier would, after a 
lapse of forty-six years, be again exhibited for the adoration of 
the faithful, many sincere Catholics could hardly believe that, in 
the latter half of the nineteenth century, such an appeal to the 
crassest religious credulity would be made, or that it would meet 
with any general response. Nevertheless the exhibition took 
place in the following year and was crowned with immense suc- 
cess. Vast crowds of people flocked to the sacred shrine, and ru- 
mors went forth throughout the land of persons who had touched 
the garment and proved its miraculous virtue by being healed of 






Po en ee 


their infirmities. This immense concourse of devotees presented | 


to the eyes of the bishop a “ glorious spectacle ” and is character- 
ized by him as in itself a “moral miracle”; a mind less blinded 


by bigotry, and therefore more capable of tracing the logical con- . 
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nection between cause and effect, would discover in this marvelous 
phenomenon only the natural result of the kind of religious in- 
struction that has been systematically imparted by the Catholic 
clergy to the souls intrusted to their special care and spiritual 
cure during the last fifty years, and against which Prof. Reusch 
deemed it necessary to utter his solemn words of protest and of 
warning. 

Dr. Korum seeks to give his brochure a quasi-scientific charac- 
ter by a so-called “documentary representation” of the miracles 
wrought by the “holy coat,” consisting of certificates issued by 
obscure curates and country doctors and indorsed by an episcopal 
commission of theologians and physicians, who have very dis- 
creetly forgotten to sign their names to their reports and thus re- 
lieved themselves of all personal responsibility for their opinions. 
The Council of Trent decreed that no new miracles are to be ac- 
cepted as authentic unless allowed and approved by the diocesan 
bishop, who, after taking the advice of theologians and other 
pious men, is to come to a decision which shall be consentaneous 
to truth and piety (veritati et pietati consentanea). Unfortu- 
nately, the interests of truth and piety are not always identical, 
and the demands of the former are apt to prove fatal to the claims 
of the latter. The diseases reported by our author as having been 
healed were nervous and hysterical affections, chorea or St. Vitus’s 
dance, and a few cases of certain milder forms of lupus and tabes, 
which, as is well known, often disappear for months and even 
for years without the aid of medicine or miracles. It is also 
essential to a miracle that the afflicted person should be instan- 
taneously relieved, or “cured from that very hour.” The bishop, 
however, records no instance of this kind; as a rule, a very con- 
considerable time elapsed, often weeks and months, before the 
contact with the “holy coat” began to produce any perceptible 
effects; meanwhile the patient had been subject to a variety of 
sanitary influences, such as change of scene and other diversions, 
any one of which might have brought about the desired result, 
and in some cases also underwent medical treatment. Under such 
circumstances it would be the height of absurdity even for those 
who admit the possibility of the miraculous healing of disease to 
claim that the recovery was due to supernatural causes. Indeed, 
of the thirty-eight cures said to have taken place during the 
exhibition of the “holy coat,” Dr. Korum owns that twenty- 
seven may have been effected by natural means, thus leaving 
only eleven in which he would fain discover the working of di- 
vine agencies, 

One of the most eminent of modern neuropathologists, the late 
Prof. Charcot, published shortly before his death an interesting 
paper on faith-healing, in which he acknowledges the reality of 
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the cures performed by this means, and states that his own prac- 
tice furnishes many examples of the kind; but every therapeutic 
miracle, he adds, has its explanation, and we are gradually becom- 
ing better acquainted with the laws which govern the origin and 
evolution of such phenomena, and better able to trace them to 
their natural causes. Two factors are absolutely essential to 
cures of this kind: first, a peculiar mental constitution of the 
patient, easily accessible to confidence, credulity, or, as it is now 
called, suggestibility ; secondly, a certain definite form of disease 
confined to a very small province in the domain of therapeutics, 
and comprising only those affections which the influence exerted 
by the mind upon the body suffices to heal. To this class of ail- 
ments belong partial or complete paralysis, cramps, convulsions, 
and similar functional disorders, tumors and ulcers, muscular 
atrophy, defective vision and other troubles of a hysterical na- 
ture, which can be cured by hypnotic suggestion, or by impressing 
upon the mind of the patient the conviction of their nonexistence, 
or by appealing to the firm belief in some remedy which has no 
intrinsic virtue. Under such circumstances a cripple may recover 
the use of his limbs simply by being commanded to rise up and 
walk, or a person suffering from tabes dorsualis may be restored to 
health and strength by wearing a holy relic of high repute or by 
going on a pilgrimage to some wonder-working shrine. In both 
cases the cure is effected by the exercise of credulity under more 
or less morbid and abnormal conditions produced either by som- 
nambulism or superstition; but in neither case is the result at- 
tributable to supernatural causes. The sole aim of the physician 
is to heal the sick, and he should be liberal-minded enough to 
make use of any remedy which experience has proved to be effect- 
ive—it may bea pill or a pilgrimage, a dose of sulphur or devotion 
to asaint. In conclusion, Dr. Korum declares that “the Lord by 
these marvelous manifestations of his almighty power has in a 
special manner indorsed and confirmed the worship of relics,” 
and adds that “the occurrence of so many miracles in our en- 
lightened nineteenth century is annihilating to the haughtiness 
of scientific research.” The good bishop does not seem to be 
aware that the events which he records, admitting the accuracy 
of his descriptions, are merely illustrations and confirmations of 
the most recent scientific researches and discoveries in the prov- 
ince of neuropathology. 

r. Korum also endeavors to show that miracles involve no 
violation of the laws of Nature, but are only the temporary coun- 
teraction of their ordinary effects through the operation of 
higher laws. The following example may serve as a specimen of 
his reasoning on this point: A stone falls to the ground in obedi- 
ence to the law of gravitation; the human arm or other agency 
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may cause it to rise into the air; this upward movement is, how- 
ever, no violation of the law of gravitation, but merely a counter- 
action of its usual workings through the intervention of a superior 
force; therefore, miracles are wrought without violating natural 
laws. We commend this palpable non sequitur to any writer 
who wishes to make a collection of peculiarly gross fallacies for a 
work on logic. 

An admirable reply to Dr. Korum’s book is a brochure of 
eighty-three pages written by Friedrich Jaskowski, and entitled 
Der Trierer Rock und seine Patienten vom Jahre 1891 (Saar- 
briicken: Carl Schmidtke, 1894). The author is a Catholic priest 
in the diocese of Trier, and therefore under the jurisdiction of the 
bishop, the absurdity of whose statements and the untenableness 
of whose arguments he so courageously exposes and so conclu- 
sively refutes. The holy coat, he says, has been in the custody of 
the cathedral since the twelfth century, and was exhibited and 
adored as a sacred relic probably a dozen times from 1512 to 1810, 
but during these three centuries no healing virtue or wonder- 
working power was ever ascribed to it. In 1810 some ignorant and 
superstitious devotees reported that miracles had been wrought 
by it, but these stories were not indorsed by the ecclesiastical 
authorities. Not until 1844 did the popular demand for miracles 
become so loud and persistent that Bishop Arnoldi finally yielded 
to it and announced officially that “ bodily wonders” or miracu- 
lous cures had been performed. If the holy coat can restore the 
sick, Jaskowski thinks it rather odd that it should have no power 
of self-restoration ; it gets moldy when shut up in a damp closet, 
wears out by use, and has to be cleaned, darned, and patched like 
any other garment. The miracles of healing cited by Dr. Korum 
are then subjected to a critical examination and shown to be 
utterly unworthy of credence. In several instances the persons 
said to have been cured died shortly afterward. Of the thirty- 
eight cases cited, thirteen were men and twenty-five women. 
“This predilection for the fair sex” is a rather suspicious circum- 
stance, indicating that the maladies were mostly hysterical and 
nervous and might be easily ameliorated by any influence that 
would powerfully affect the imagination, without the aid of either 
medicine or miracles. Jaskowski quotes Prof. Charcot, Dr. Forel, 
and other neuropathologists to prove that hetero-suggestion 
emanating from a physician or priest, or auto-suggestion origi- 
nating in the person’s own mind, may often be the most effective 
remedy for disorders of this kind. In auto-suggestion the pa- 
tient is possessed with the fixed idea that the doing of a certain 
thing, which may be in itself absolutely indifferent, will afford 
relief; as an example of this faith-cure Jaskowski refers to the 
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woman who was diseased with an issue of blood, and approaching 
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Jesus said within herself, “If I may but touch his garment, I 
shall be whole.” This is precisely the position taken by Jesus 
himself, who turned to the woman and said: “ Daughter, be of 
good comfort ; thy faith hath made thee whole.” On another oc- 
casion it is expressly declared by the evangelist that in a certain 
place the unbelief of the people, or their lack of faith, prevented 
the doing of many wondrous works. Jaskowski does not deny 
that on this principle, which is now recognized by the most emi- 
nent physicians, some persons may have been restored to health 
by touching the holy coat of Trier; and there is no doubt that the 
popular belief in Bishop Korum’s assertion that it is the same 
garment which Jesus wore and the woman touched, would greatly 
increase its healing efficacy through the force of auto-suggestion. 
In conclusion Jaskowski declares that the cases of healing, so far 
as they actually occurred, “were not due to a miracle or any 
direct interference of God with the established course of things, 
but happened in a purely natural manner.” 

The success, both devotional and pecuniary, which attended 
the exhibition of the holy coat of Trier in 1891 on German soil 
excited the religious and patriotic zeal of French Catholics, who 
resolved to try what healing virtue might still inhere in the “ holy- 
seamless coat” of Argenteuil. This rival relic, the gift of the 
Byzantine Empress Irene to Charlemagne, had not been officially 
exposed and had its therapeutic powers publicly tested since 1680, 
and it was decided that the “elevation” should take place from 
May 14 to June 10 in the year of grace 1894. No sooner was this 
announcement made than it greatly alarmed the jealousy of 
Trier, whose bishop published a pastoral letter denying the gen- 
uineness of the coat at Argenteuil, and inviting the faithful to 
pay their devotions only to that at Trier. This view was also 
taken by a French ecclesiastic, the Benedictine Abbé Vonel, who 
wrote a pamphlet declaring that the legend of the Argenteuil 
relic had no historical foundation, and that the whole thing was 
merely a “ pious illusion,” which the Church should have sufficient 
love of truth as well as sense of her own worthiness to repudiate. 
This conclusion filled the inhabitants of Argenteuil with conster- 
nation ; especially the tradesmen and innkeepers of the little town 
on the Seine uttered loud and indignant protests against the at- 
tempt to tarnish the traditional glory of this sacred shrine and to 
diminish the prospect of putting money in their pockets, while the 
people of Trier rejoiced at the condemnation and probable extinc- 
tion of a dangerous competitor. At this juncture Monseigneur 
Richard, Archbishop of Paris, intervened and induced the Abbé 
Vonel to withdraw his brochure from publication. In order to 
remove any lingering traces of skepticism from the public mind, 
the Bishop of Versailles submitted a small piece of the holy seam- 
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less coat to the themists of the Gobelin manufactory, who re- 
ported that the web might possibly date from the time of Christ, 
and that the stains may have been produced by blood; whether 
it was really the vesture upon which the Roman soldiers cast lots 
they would not undertake to decide. This vague and utterly 
worthless document was eagerly seized upon by the bishop and 
printed in the newspapers as a confirmation of the truth of ancient 
tradition by modern science. 

We may add that the ecclesiastical authorities of Argenteuil 
do not deny the genuineness of the relic at Trier, but only assert 
that it is an upper garment, one of those which Christ’s crucifiers 
parted among them, whereas theirs is an under garment, worn 
next to the skin, and therefore endowed with greater healing 
virtue than could possibly be possessed by a mere overcoat. The 
masses, however, do not seem to have been seriously affected by 
the accusations and recriminations passed backward and forward 
between the guardians of the two shrines vying for public patron- 
age. On May 14th, the first day of the “elevation,” thirty-seven 
extra trains left Paris for Argenteuil, and forty-two thousand 
persons paid their devotions to the wonder-working coat; and 
when the exhibition closed on June 10th half a million pilgrims 
had visited the little town on the Seine where, nearly eight cen- 
turies ago, the youthful Héloise took the veil after her separation 
from Abélard. That thousands were healed of otherwise incur- 
able diseases, and the maimed, the halt, and the blind recovered 
the use of their limbs and had their sight restored, has undoubt- 
edly been fully recorded, and will in due time be officially re- 
ported. 

Meanwhile the Bonapartists made a bold attempt to take the 
tide of popular superstition at the flood, hoping it might lead on 
to political fortune. One of their agents, while kneeling in ado- 
ration before the holy seamless coat, claims to have received a 
divine revelation through the newly canonized tutelar saint of 
France, Joan of Arc, who, it seems, has already begun to take a 
hand in French politics and to utter prophecies concerning the 
future of the land of which she was once the divinely commis- 
sioned defender. According to this revelation from on high, 
which has been printed on a single sheet of four large octavo 
pages and distributed in thousands of copies among the rural 
population and in the provincial towns, Prince Victor Napoleon 
V is the predestined ruler of France, and will be elected to the 
presidency of the republic by popular suffrage, or attain to sov- 
ereignty after bloody civil contests. In either case, Alsace and 
Lorraine will, on his accession to power, be reunited to France 
either through diplomatic negotiations or as the issue of a short 
but sanguinary foreign war. The recipient of this communica- 
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tion asserts that he is now seventy-two years of age, but that God 
had assured him, through the mouth of the Virgin, that his eyes 
shall see the salvation of France, and that he shall not die until 
these predictions have been fulfilled. That such crass supersti- 
tion should be made the means of political propagandism in the 
last decade of the nineteenth century is certainly a strange phe- 
nomenon. 

Another book indicating the rank growth of superstition in 
recent times is Dr. Theobald Bischofberger’s Die Verwaltung des 
Exorcistats nach Massgabe des rémischen Benediktionale, of which 
a@ new edition, revised and enlarged, was published by Roth at 
Stuttgart in 1893. The author evidently prides himself upon his 
powers as an exorcist, and relates with great unction and assur- 
ance his experiences in casting out devils by a hocus-pocus worthy 
of an American medicine-man or an African conjurer. In the 
section of his manual entitled Recognition of Demoniac Dis- 
eases he states that the signs of diabolical possession are quite 
conspicuous, but not altogether infallible, such as understanding 
foreign tongues without having learned them, and revealing the 
place where objects have been hidden, a peculiar faculty now 
known as mind-reading. Some persons thus affected are subject_ 
to fits of fainting; others shake and shiver as though they had 
the ague; others break out into profuse perspiration, or are seized 
with an irrepressible tendency to yawn, often developing into 
chronic oscitation. Sometimes the symptoms are imperceptible 
to the observer, as when the patient complains of internal heat, 
or suffers from constriction of the head, confusion of ideas, roar- 
ing in the ears, and similar troubles. Dr. Bischofberger admits 
that disorders produced by demons are difficult to distinguish 
from those due to natural causes. Thus the paroxysms of an epi- 
leptic who is diabolically possessed do not differ from those of an 
epileptic who has anzemia of the brain or other cerebral affection. 
The sensations of the awra epileptica and the convulsions that fol- 
low them are the same, whatever may be their origin. There is, 
however, one sure means of determining whether a disease is 
demoniac or not—namely, the use of the preceptum probativum 
or exorcismus probationis, by which the demon or demons, if 
there are several of them, are commanded in the name of Jesus to 
give a clear and manifest sign of their presence, and, if they have 
any power over this creature of God in his sickness, to agitate 
him and do the same things in the presence of the exorcist that 
they have been wont to do in his absence: Precipio tibi demon, 
vel vobis deemonibus, si plures sitis, in nomine Jesu, ut mihi ali- 
quod signum evidens et manifestum faciatis vestrie preesentiz, si 
aliquam potestatem habeatis in hanc creaturem Dei in hac ejus 
in egrotatione, agitando eam vel coram me aliquid ex iis faciendo, 


























Ween as eS g 
Pi dehy ary b 
> Sale a as ei 


RECENT RECRUDESCENCE OF SUPERSTITION. 769 


quod me absente in ea faciebatis—in nomine Pa-+tris, etc. While 
repeating this formula, which is efficacious only in Latin, the 
priest is to lay his hand or, better still, some holy relic on the 
person possessed. “This conjuration,” says our author, “may 
make the ungodly laugh, but the devil must obey and make his 
presence known, so great is the potency of these words.” If the 
evil spirit were ordered to come out of the person, the command 
might not be obeyed, owing to some moral or physical obstacle 
to the demon’s exit, which must first be removed; but if told to 
give a sign of his presence he must do so; otherwise (and mark 
the peculiar cogency of the priest’s logic) there would be no truth 
in the apostle Paul’s assertion that “at the name of Jesus every 
knee should bow, of things in heaven, and things in earth, and 
things under the earth. . . . The inhabitants of heaven,” he adds, 
“bow the knee in rapturous devotion, the pious children of the 
Church in humble faith, and the spirits of hell with repugnance 
and gnashing of teeth, but they yield to compulsion and bow the 
knee.” 

Herr Bischofberger prudently leaves many a lcophole of es- 
cape in case of failure: the demon may refuse to obey if the priest 
lacks faith, or utters the words in jest, or lives an evil life, or if 
the patient has little or no faith, or by the commission of a deadly 
sin has fallen into the toils of Satan, who has thus acquired an 
irreversible right to his soul. One would think that these excep- 
tions would cover most instances of obstinacy on the part of the 
demon. Our author states that often, in his own experience, “ the 
preceptum probativum did not produce any effect until the pa- 
tient had made a general confession and received full absolution.” 
He also notes that devils, like all evil-doers, are fond of going 
about in disguise, and if they perceive that they hold possession 
by a precarious tenure, and that their incognito is endangered, 
they will sometimes depart before the exorcist asks their names, 
or practice all sorts of equivocations and evasions, like a criminal 
under inquisition of the police. 

If the demoniac infestation is connected with a physical mala- 
dy of any sort, the case becomes exceedingly complicated, and the 
exorcism is attended with great difficulty, since the evil spirits 
obstinately resist all efforts to expel them by intrenching them- 
selves in the ills that flesh is heir to, Diabolical possession, if per- 
mitted to continue for a long time, finally gets to be chronic and 
inveterate, and develops into an organic and incurable disease. 
Very often, too, it is quite impossible to determine whether the 
demon is the originary cause of the malady or merely takes occa- 
sion of it to get possession of the person through the breach made 
by illness, like an enemy lying in wait and ready to seize every 
opportunity to assault the temporary citadel of the soul. Wom- 
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en, however healthy, are, from the very nature of their sex, sub- 
ject to various bodily indispositions from which men are wholly 
free, and are therefore more liable to demoniac affections; hence 
the vast number of unfortunate women who have suffered as 
witches in times past, not necessarily because they were wicked 
or morally corrupt, but because they were weak, the devil taking 
advantage of their physical infirmities to get possession of their 
persons and to make them the agents of his will. 

The theory that “sin is the source of demoniac infestations” 
is accepted by Dr. Bischofberger only in its general application to 
the human race; if applied to individuals and families, he thinks 
it often. works great injustice. He censures the conduct of many 
guardians of souls, who say to those afflicted by demons: “It 
serves you right; you ought to lead a-different life; Satan has 
power only over bad people.” Such remarks betray a lamen- 
table ignorance of the devil’s devious ways and cunning devices. 
Equally reprehensible is it to tell mothers who seek help from 
the Church for their suffering children: “ Your child has been 
baptized and is in a state of saving and sanctifying grace and 
inaccessible to devils. You must consult a physician.” The 
truth is, adds our author, little children are very frequently 
demoniacally possessed for the same reason that women are; 
on this account the old diocesan benedictionals contained a spe- 
cial exorcismus parvulorum a demone infestatorwm, which has 
now been in a great measure superseded by the equally effective 
formula benedictio puerorum egrotantium of the Romish bene- 
dictional. 

In illustration of his views on this subject Dr. Bischofberger 
asserts that a place where a murder or other heinous crime has 
been committed, if the offense remains undetected and unexpiated, 
is sure to become the haunt of evil spirits and the scene of all 
sorts of diabolic orgies, such as are so frequently described in the 
annals of witchcraft. This state of things may continue for cen- 
turies, and a house or barn built upon such a spot will be demo- 
niacally infested, to the great annoyance of the indwellers, whether 
men or cattle. The same is true of houses whose inhabitants 
have been guilty of gross iniquities, murder, brutality, blasphemy, 
caricature of sacred rites, mockery of holy things, necromancy, 
etc. Satan, having once got possession, is a tenacious tenant and ° 
can not be easily dislodged ; and a subsequent proprietor, however 
pure and pious he may be, will have to suffer the consequences of 
these sins. Indeed, it is a noteworthy fact that, so long as such a 
dwelling is occupied by godless persons, the demons are compara- 
tively quiet, the devil recognizing them as his allies and letting 
them alone; but no sooner does it pass into the possession of a 
good Christian than “the long-repressed flame of demoniac infes- 
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tation bursts forth.” It therefore behooves purchasers of real 
estate to ascertain not only that the deed to the property is valid 
and the conveyance firm in law, but that it is also unencumbered 
by devils as well as by debts since a Satanic lien may ultimately 
be the source of greater annoyance than a mortgage or mortmain, 
or any other sort of legal ciaim. On this principle, property that 
has been in the hands of pious people from time immemorial 
ought to have a higher market value than the dwelling places of 
the notoriously wicked. Our author thus emphasizes the trath 
of Holy Writ by showing that not only is “ godliness profitable 
unto all things,” but also, as medisval writers were wont to say, 
unto some things besides, which the apostle Paul in his admoni- 
tions to his “son Timothy ” never dreamed of. 

Exorcism may be practiced by any regularly consecrated 
priest with the approval of the diocesan bishop. It is by no 
means necessary to be a saint in order to possess this power. 
“Such a demand would be absurd. Saints can not be stamped 
out of the ground at pleasure, although it would be an excellent 
thing if all priests were saints: ... Priestly ordination and a 
pure life suffice to overcome demons, at least in most cases.” But 
in addition to sacerdotal dignity and personal worthiness certain 
physical qualities are desirable. A priest who is infirm or prone 
to melancholy or of a timid disposition ought not to undertake 
such duties. Strong faith, robust health, moral courage, force of 
will, and a certain inventive genius in extemporizing expedients 
within permissible limits are essential to the highest success in 
coping with devils. “The instructions which precede the exorcis- 
mus ad liberandos obsessos, in the Roman ritual, leave much to 
the personal initiative and spontaneity of the exorcist, who, by 
making a proper use of this freedom, is often able to confuse and 
conquer the infernal adversary beyond the most sanguine expec- 
tation.” Dr. Bischofberger gives an example of what can be ac- 
complished by such ingenuity from his own experience. In order 
to expel the devils from a house in which a murder had been 
committed fifty years before and gone unpunished, he bored holes 
in the four corners of the doors, and after filling them with con- 
secrated objects pegged them in. After a time, seeing that this 
measure had proved ineffectual, he investigated the matter, and 
found that the pegs had been pulled out and the contents of the 
holes removed. He then replaced the holy objects, scorched the 
pegs in the flame of a consecrated candle, dipped them in holy 
water, and drove them into the holes. This ingenious device 
threw the devils into the utmost confusion and compelled them to 
vacate the premises, from which repeated efforts had been made 
to expel them for more than three months. . 

Demons are said to watch with lively interest the progress of 
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modern science and to build great hopes upon it. On one occa- 
sion, when the priest came with consecrated oil (olewm simplex) 
and holy water and began to utter the prescribed exorcism, the 
evil spirit cried out: “Woeisme! I thought that rubbish had 
long since gone out of vogue and been discarded as dead supersti- 
tion.” In the ages of faith it was customary to cast out devils in 
the presence of the whole congregation; but, owing to the growth 
of skepticism even among so-called believers, it is now deemed bet- 
ter.to do it scorsum a multitudine (apart from the crowd), which 
would be attracted by idle curiosity rather than by the spirit of 
devotion. It is desirable, however, that the priest should select 
from the kinsmen and friends of the energumen a number of pious 
men who, after confessing and taking the communion, shall sus- 
tain him by prayer and fasting. Dr. Bischofberger firmly believes 
that our insane asylums contain many demoniacs who might be 
healed by the Church, but whom “science falsely so called ” has 
condemned to the madhouse and tke strait-jacket; he condemns 
the priests who would fain show their enlightenment by indors- 
ing the decisions of the alienist, and exclaims: “O spirit of the 
age! How strongly hast thou infected even theclergy!” It may 
also be regarded as a concession to this spirit that it is now ad- 
missible to call in a physician in order to repair the damages done 
by the demon to the bodily organism, whereas in the middle ages, 
and indeed down to the seventeenth century, the Church posi- 
tively forbade any such intervention, and maintained that the 
divine power which cast out the devil would also heal the breach. 
With the general decline of faith in miracles it is permitted to 
have recourse to medicine, which, however, must be blessed by a 
priest before being administered to the patient. 

In Italy a priest is usually called in, not only to bless newly 
erected buildings but also to sprinkle with holy water and to 
fumigate with incense every house in the octaves of Easter. Dr. 
Bischofberger regrets that this “ laudable custom ” does not prevail 
in Germany, since the old maxim that “an ounce of prevention is 
worth a pound of cure” applies with peculiar force to the treat- 
ment of demonical possession. We are also told that a very disa- 
greeable “awra corrumpens” is apt to pervade all dwellings 
which have been infested for a long time, and that this taint re- 
mains many years after the demons have been expelled. A sensi- 
tive person can not enter such a house without being seized with 
dizziness, nausea, or strange nervous sensations which manifest 
themselves in palpitations of the heart, sudden paleness, and 
trembling of the limbs. The carnal mind, which is at enmity 
with all supernatural interpretations of natural phenomena, would 
suggest that these symptoms indicate inadequate ventilation and 
would seek relief in opening the windows and letting in fresh 
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air rather than in aspersions and adjurations and benedictiones 
locorum. 

Essentially the same method is to be pursued in freeing stables 
and cattle from demons, only other formulas of benediction are 
used, such as the benedictus stabuli, or pabuli, or ywmentorum, or 
medicine pro animalibus, as the case may be. The first thing to be 
done is to bore holes in the four corners of the doorcase and to 
fill them with bits of Easter candles and other consecrated ob- 
jects. Great efficacy is attributed to this procedure, “since doors 
have a symbolical significance, on account of which the Jews 
were commanded to smear the door-posts with the blood of the 
paschal lamb.” Signs of the cross are also to be burned in the 
hair of the cattle between their horns and in the manes of horses 
while pronouncing in Latin the words “ In the name of the Father, 
the Son, and the Holy Ghost.” Curiously complicated knots and 
intricate twists and tangles in the hair of animals “are always 
signs of demoniac infestation.” Some eleven years ago the cattle 
of a peasant in Dr. Bischofberger’s parish had their jaws so 
cramped and contracted that they could hardly eat. The demo- 
niac attack, although severest at feeding time, extended more or 
less over the whole day and night. If the cows succeeded in get- 
ting a little fodder into their mouths, they would keep it there 
almost motionless for half an hour or more, and only swallow 
just enough to keep them alive, and after four or five weeks they 
were all reduced to the verge of starvation. Our learned doctor 
of divinity then went through with the prescribed benedictions of 
kine, fodder, stall, etc., as above mentioned, and standing before 
each animal in turn said, “I command you, demon, in the name 
of Jesus Christ, the Son of God, that you desist from tormenting 
this creature of God and no longer disturb it in the exercise ofits 
natural functions.” Gradually they began to chew their food 
slowly, and no sooner was a cross burned in the tuft of hair be- 
tween the horns than they feil to and ate with a ravenous ap- 
petite. 

In another case with which he had to deal he found the devil 
more obstinate. A peasant woman had suffered from various 
ailments, and after giving birth to a child fell into a state of ex- 
treme nervous prostration. The preceptum probativum indicated 
demoniac infestation. by the use of consecrated oil and the proper 
benedictions the evil spirit was cast out of the woman, but went 
into the stable, where the cattle became strongly agitated. The 
bovine benedictions expelled it from the cattle, when it returned 
to the woman, from whom it passed into her husband and chil- 
dren, but, owing to their good health and bodily soundness, it 
could find no firm foothold there and was easily driven out, 
whereupon it went back to the woman and one of the cows. A 
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veterinarian gave the animal some medicine, which the priest had 
_ blessed, and benedictions were pronounced upon the entire build- 
ing with all its inmates, men and cattle. Shortly afterward it 
was found that the devil, instead of going back to hell as told to 
do, had taken up his abode in the well, which was about half a 
dozen yards from the house, for no sooner did the cows drink the 
water than their hair bristled and stood on end; also the woman 
had a relapse after taking a sip of it. Dr. Bischofberger expelled 
the devil from the well by throwing into it a little consecrated 
salt, and, after chasing him with the weapons of the Church from 
one nook and corner to another, finally succeeded in getting rid 
of him and purgating the whole premises. “We thus see,” he 
concludes, “how the demon makes every effort to deceive, weary, 
and discourage the officiating priest.” 

Another important sacerdotal function is the cleansing of 
milk pails, churns, and other vessels used in the dairy from demo- 
niac infection, which is frequently caused by women touching such 
vessels during menstruation. However excellent the cream may 
appear to be, no amount of churning can convert it into butter. 
In such cases the churn and all the other vessels connected with 
the dairy should be scalded with hot water and then sprinkled 
with holy water and dried in the sun, after which it would be 
well to ward off the possible return of the evil spirit by pro- 
nouncing over them the benedictio ad omnia. “The hot water 
removes the natural hindrances and the holy water the demoniac 
hindrances to the production of butter.” 

The secret and inexplicable abduction of milk and eggs is also 
the work of devils. “It is well known,” says our author, “that 
angels, at least some choirs or orders of them, have the power of 
moving visible objects in an invisible manner from one place to 
another.” Ecclesiastical history, especially in the province of 
hagiology, contains numerous instances of the exercise of this 
power. Thus, in 1867, when St. Francisca of the Five Wounds 
(or Stigmata) was canonized, her claims to sainthood were based 
in part upon a legend of this kind. It was seriously related on 
that occasion that while her pastor and confessor, Father Bianchi, 
was celebrating mass, after the transubstantiation in the eucha- 
rist had taken place, the cup suddenly disappeared for a moment 
and returned tothe altar. “This happened repeatedly, and it was 
subsequently ascertained” (how, we are not informed) “that the 
archangel Raphael had meanwhile carried the cup to Saint Fran- 
cisca at times when she would otherwise have had to go without 
the holy communion.” (Leben der Heiligen (Francisca). Mainz: 
Kirchheim, 1880, pp. 193 sqq). It is easy enough to explain how 
a blear-eyed priest in a dark church might for a minute lose 
sight of a small object on the altar, such as a goblet or a pyx, 
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without the intervention of an archangel. Indeed, almost every 
one has had a similar experience in looking for something on a 
table or shelf in vain, and then finding it there a few moments 
later. The momentary oversight may be due to mental abstrac- 
tion or to a transient visual blur. The angels, we are assured, did 
not lose by their fall this power of carrying off things invisibly, 
which therefore remains an attribute of devils, and enables them 
to indulge their propensity to steal without detection. They 
sometimes pilfer fruit and grain, but seem to have a special fond- 
ness for milk and eggs, a very simple diet, one would think, for 
infernal spirits. Many persons who keep fowls are often sur- 
prised that they do not get any eggs. The hen sits on the nest, 
lays or at least cackles, but the nest is empty. If such a hen be 
killed, plenty of eggs in a more or less advanced stage of develop- 
ment will be found in the ovary, and the oviduct will prove to be 
perfectly healthy and normal. From these facts a strictly logical 
mind, like that of our learned doctor, can come to only one con- 
clusion: a demon stole the eggs. The same is true of cows, goats, 
and other lactiferous animals which grow lean and cease to give 
milk, although they are provided with the most nutritious fodder. 
“In such cases it is right to assume the workings of witchcraft, 
and to apply the formula contra maleficitum invisibilis ablationis 
lactis, etc., of the Constance Benedictional.” In the earlier cen- 
turies of the Christian era, before this ritual existed, simpler 
methods of exorcism were employed and are still effective, such as 
blessing the stalls, the fodder, and the cows, and washing the 
teats with holy water, which may be warmed if the animals are 
sensitive to cold. Snarled tufts of hair or tangles of hemp indi- 
cate demonism, and should be thrown into the fire with the 
words “ In the name of the Father, the Son, and the Holy Ghost.” 
Dr. Bischofberger admits that “ egg-stealing is more difficult to 
stop, because the priest has less power over hens.” The best rem- 
edy is to surround the nests with consecrated things, so that the 
demon can not get through without coming in contact with them ; 
he will then probably desist. Granaries and fruit lofts are to be 
protected in the same manner. 

In conclusion, the author of this manual of exorcism says, 
“People fondly imagine that these cunning devices of the Prince 
of Darkness may have been practiced in former centuries, but 
that they have been dissipated by the light of the nineteenth cen- 
tury like the mist before the sun.” His thirty-seven years’ expe- 
rience as a priest prove this optimistic assumption to be wholly 
unfounded. 
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THOMAS HENRY HUXLEY. 
By Pror. MICHAEL FOSTER. 


WO scenes in Huxley’s life stand out clear and full of mean- 
ing amid my recollections of him, reaching now some forty 
years back. Both took place at Oxford, both at meetings of the 
British Association. The first, few witnesses of which now re- 
main, was the memorable discussion on Darwin in 1860. The 
room was crowded though it was a Saturday, and the meeting 
was excited. The bishop had spoken; cheered loudly from time 
to time during his speech, he sat down amid rapturous applause, 
ladies waving their handkerchiefs with great enthusiasm ; and in 
almost dead silence, broken merely by greetings which, coming 
only from the few who knew, seemed as nothing, Huxley, then 
well-nigh unknown outside the narrow circle of scientific work- 
ers, began his reply. <A cheer, chiefly from a knot of young men 
in the audience, hearty but seeming scant through the fewness of 
those who gave it, and almost angrily resented by some, welcomed 
the first point made. Then as, slowly and measuredly at first, 
more quickly and with more vigor later, stroke followed stroke, 
the circle of cheers grew wider and yet wider, until the speaker’s 
last words were crowned with an applause falling not far short of, 
indeed equaling, that which had gone before, an applause hearty 
and genuine in its recognition that a strong man had arisen among 
the biologists of England. 

The second scene, that of 1894, is still fresh in the minds of all. 
No one who was present is likely to forget how, when Huxley ° 
rose to second the vote of thanks for the presidential address, the 
whole house burst into a cheering such as had never before been 
witnessed on any like occasion, a cheering which said, as plainly 
as such things can say, “This is the faithful servant who has 
labored for more than half a century on behalf of science with his 
face set firmly toward truth, and we want him to know that his 
labors have not been in vain.” Nor is any one likely to forget 
the few carefuliy chosen, wise, pregnant words which fell from 
him when the applause died away. Those two speeches, the one 
long and polemical, the other brief and judicial, show, when taken 
together, many of the qualities which made Huxley great and 
strong. 

Among those qualities perhaps the most dominant, certainly 
the most effective as regards his influence on the world, were, on 
the one hand, an alertness, a quickness of apprehension, and @ 
clear way of thinking, which, in dealing with a problem, made | 
him dissatisfied with any solution incapable of rigid proof and 
incisive expression ; he seemed always to go about with a halo of 
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clear light immediately around him; and, on the other hand, that 
power of foreseeing future consequences of immediate action 
which forms the greater part of what we call sagacity. The for- 
mer gave him his notable dialectic skill, and mark all his contri- 
butions to scientific literature; the latter made him, in addition, 
an able administrator and a wise counselor, both within the tents 
of science and beyond. These, at least, were his dominant intel- 
lectual qualities; but even more powerful were the qualities in 
him which, though allied, we distinguish as moral; and perhaps 
the greater part of his influence over his fellows was due to the 
fact that every one who met him saw in him a man bent on fol- 
lewing the true and doing the right, swerving aside no tittle, either 
for the sake of reward or for fear of the enemy, a man whose 
uttered scorn of what was mean and cowardly was but the recip- 
rocal of his inward love of nobleness and courage, 

Bearing in mind his possession of these general qualities, we 
may find the key to the influence exerted by him on biological 
science in what he says of himself in his all too short autobio- 
graphic sketch—namely, that the bent of his mind was toward 
mechanical problems, and that it was the force of circumstances 
which, frustrating his boyish wish to be a mechanical engineer, 
brought him to the medical profession. Probably the boyish 
wish was merely the natural outcome of an early feeling that the 
solution of mechanical problems was congenial to the clear, deci- 
sive way of thinking, to which I referred above, and which was 
obviously present even in the boy; and that it was not the sub- 
ject-matter of mechanical problems, but the mode of treating 
them which interested him, is shown by the incident recorded by 
himself, how when he was a mere boy a too zealous attention toa 
post-mortem examination cost him a long illness. It is clear that 
the call to solve biologic problems came to him early ; it is also 
clear that the call was a real one; and, as he himself has said, he 
recognized his calling when, after some years of desultory reading 
and lonely, irregular mental activity, he came under the influence 
of Wharton Jones at Charing Cross Hospital. That made him a 
biologist, but confirmed the natural aptitude of his mind in mak- 
ing him a biologist who, rejecting all shadowy, intangible views, 
was to direct his energies to problems which seemed capable of 
clear demonstrable proof. In many respects the biologic prob- 
lems which lend themselves most readily to demonstrable solu- 
tions capable of verification are those which constitute what we 
call physiology; and if at the time of his youth the way had been 
open to him, Huxley would probably have become known as a 
physiologist. But at that time careers for physiologists were of 
the fewest. His master, Wharton Jones, a physiologist of the 
first rank, whose work in the first half of this century still re- 
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mains of classic value, had been driven to earn his bread as an 
ophthalmic surgeon, and an even greater physiologist, William 
Bowman, was following the same course. There was no opening 
in physiology for the young student at Charing Cross, and he was 
driven by stress of circumstances to morphological rather than to 
strictly physiological problems; but it was not until long after, 
when he had achieved eminence as a morphologist, that he finally 
abandoned his old wish to hold a physiological chair. 

Looking back on the past, we may now be glad that circum- 
stances were against his wishes; for (though in every branch of 
science there is need at all times of a great man) there was at the 
middle of the century, in the early fifties, a special need in mor- 
phology for a man of Huxley’s mold. Richard Owen was then 
dominant, and it is an acknowledged feature of Owen’s work that 
in it there was a sudden leap from most admirable detailed de- 
scriptive labor to dubious speculations, based for the most part 
on, or at least akin to, the philosophy of Oken. Of the “new 
morphology” in which Johannes Miiller was lesding the way, 
and the criteria of which had been furnished by t’1e labors of von 
Baer, there was then but little in England save, perhaps, what 
was to be found in the expositions of Carpenter. Of this new 
morphology, by which this branch of biology was brought into a 
line with other exact sciences, and the note of which was not to 
speculate on guiding forces and on the realization of ideals, but 
to determine the laws of growth by the careful investigation, as 
of so many special problems, of what parts of different animals, 
as shown among other ways by the mode of their development, 
were really the same or alike, Huxley became at once an apostle, 
His very first work, that on the Meduse, wrought out amid the 
distractions of ship life, written on a lonely vessel plowing its 
solitary way amid almost unknown seas, away from books and 
the communion of his fellow-workers, bears the same marks which 
characterize his subsequent memoirs; it is the effort of a clear 
mind striving to see its way through difficult problems, bent on 
holding fast only to that which could be proved. This is not the 
occasion to insist in detail on the value of the like morphological 
work which he produced in the fifties and the sixties, or to show 
how he applied to other forms of animal life, to echinoderms, to 
tunicates, to arthropods, to molluscs, and last though not least to 
vertebrates, the same method of inquiry which guided the work 
on the Medusew. Nor need I dwell on the many valuable results 
which he gained for science by attacking in the same spirit the 
problems offered by the remains of extinct forms. Moreover, he 
strengthened the effect of his own labors by admirable exposi- 
tions of the results of others. Further, unlike his great prede- 
cessor, who formed no school and had few if any disciples, it was 
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Huxley’s delight to hold out his hand to every young man who 
he thought could profit by his help, and before many years were 
over his spirit was moving in the minds of many others. Thus 
it came about that during the latter half of this century, owing 
largely to Huxley’s own labors and to the influence which he 
exerted not only in England but abroad, there has been added to 
science a large body of morphological truths, truths which have 
been demonstrated and must remain, not mere views and theories 
which may be washed away. 

The excitement of the Darwinian controversy, with its far- 
reaching issues, has been apt to make us forget how great has been 
the progress of animal morphology during the past half century. 
Undoubtedly the solution of special problems touching animal 
forms, and the great theory of natural selection through the 
struggle for existence, have been closely bound together: the spe- 
cial learning has furnished support for the general theory, and 
the general theory, besides strongly stimulating inquiry, has illu- 
mined the special problems. But the two stand apart, each on its 
own basis; and were it possible to wipe out, as with a sponge, 
everything which Darwin wrote, and which his views have 
caused to be written, there would still remain a body of science 
touching animal forms, both recent and extinct, acquired since 
1850, of which we may well be proud. In gaining that knowl- 
edge Huxley, as well by his own labors as by his influence 
over others, stands foremost, Gegenbaur being almost his only 
peer; and had Huxley done nothing more, his name would live 
as that of one of the most remarkable biologists of the present 
century. 

As we all know, he did much more; his influence on England 
and on the world went far beyond that of his purely scientific 
writings. But when we reflect that a hundred years hence the 
image of the man as he went to and’ fro among men, so bright 
and vivid to-day, will have become dim and colorless, a shadow 
as it were, and that then the man will be judged mainly by the 
writings which remain, we must count these writings as the chief 
basis of his fame. And, though we may think it possible that the 
world of that day, much that is unwritten having been forgotten, 
may find it in part difficult to understand how great a power 
Huxley was in his time, the lapse of years will, we may be sure, 
in no way lessen, it may be will heighten, the estimate of his con- 
tributions to exact science. 

As we ali know, he did much more. To the public outside 
science he first became known as the bold, outspoken exponent 
and advocate of Darwin’s views, and indeed to some this is still 
his chief fame. There is no need here to dwell on this part of his 
work, and I speak of it now chiefly to remark that the zeal with 
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which he threw himself into this advocacy was merely a part of 
‘the larger purpose of his life. Science, or, to use the old phrase 
of the Royal Society, natural knowledge, had a twofold hold on 
Huxley. On the one hand, he felt deeply all the purely intellec- 
tual and, if we may use the word, selfish joys of fruitful progress- 
ive inquiry after truth. This was dominant in his early days, 
and to it we owe the long list of valuable researches of which I 
just now spoke, and which followed each other rapidly in the fif- 
ties and the sixties. On the other hand, feeling deeply, as he did, 
his duties as a citizen of the world, science laid hold of him as 
being the true and sure guide to conduct man in all his ways; 
and this latter working of science in him, evident even in early 
days (witness his Address to Workingmen at St. Martin’s Hall in 
1854), grew stronger and stronger as the years went on, until at 
last it took almost entire possession of him. To him, indeed, it 
may be said, science was all in all. He saw, as others see, in sci- 
ence a something which is broadening and strengthening human 
life by unceasingly bending Nature to the use of man, and mak- 
ing her resources subservient to his desires; he saw the material 
usefulness of science, but he saw something more. He saw also, 
as others see, in science a something in which the human mind, 
exercising and training itself, makes itself at once nimble and 
strong, and dwelling on which is raised to broad and high views 
of the nature of things; he saw in science a means of culture, but 
he saw something more. He saw in science even as it is, and still 
more in science as it will be, the sure and trustworthy guide of 
man in the dark paths of life. Many a man of science goes, or 
seems to others to go, through the world ordering his steps by 
two ways of thinking. When he is dealing with the matters the 
treatment of which has given him his scientific position, with 
physical or with biological problems, he thinks in one way; when 
he is dealing with other matters, those of morals and religion, he 
thinks in another way; he seems to have two minds, and to pass 
from the one to the other according to the subject-matter. It was 
not so with Huxley. He could not split himself or the universe 
into two halves, and treat the one and the other half by two 
methods radically distinct and in many ways opposed; he applied 
the one method, which he believed to be the true and fruitful one, 
to all problems without distinction. And as years came over him, 
the duty of making this view clear to others grew stronger and 
stronger. Relinquishing, not without bitter regret, little by little, 
the calm intellectual joys of the pursuit of narrower morphologi- 
cal problems, he became more and more the apostle of the scientific 
method, driven to the new career by the force of a pure altruism, 
not loving science the less but loving man the more, And his 
work in this respect was a double one: he had to teach his scien- 
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tific brethren, at least his biologic brethren, the ways of science, 
and he had to teach the world the works of science. It was this 
feeling which, on the one hand, led him to devote so much labor 
to the organization of biologic science in order that his younger 
brethren might be helped to walk in the straight path and to do 
their work well. It was this feeling, on the other hand, which 
made him urgent in the spread of the teaching of science. It was 
this, and no vain love of being known, which led him to the plat- 
form and the press. The zeal with which he defended the theory 
of natural selection came from his seeing the large issues in- 
volved; to him the theory was a great example of the scientific 
method applied successfully to a problem of more than biologic 
moment; while the fierceness of his advocacy was a natural ex- 
pression of resentment on the part of one who saw a scientific con- 
clusion, gained with unstinted pains and large reasoning, judged 
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_ contemptuously by men who knew nothing of science according 


to methods in which science had no part. 

Science, under this aspect, is a part of what is sometimes called 
philosophy ; and though Huxley felt, in common with others, and 
felt deeply the pleasures of the intellectual wrestler, struggling 
with problems which, seemingly solved and thrown to the ground, 
spring up again at once in unsclved strength, it was not these 
pleasures alone which led him, especially in his later years, to de- 
vote so much time and labor to technical philosophic studies. He 
hoped out of the depths of philosophy to call witnesses to the 
value of the scientific method. Indeed, nearly all the work of 
the latter part of his life, including the last imperfect fragment, 
written when the hand of disease which was to be the hand of 
death was already laid upon him, and bearing marks of that hand, 
was wrought with one desire—namely, to show that the only pds- 
sible solutions of the problems of the universe were such as the 
scientific method could bring. This was at the bottom of that 
antagonism to theology which he never attempted to conceal, and 
the real existence of which no one who wishes to form a true 
judgment of the man can ignore. He recognized that the only 
two consistent conceptions of man and the universe were the 
distinctly theologic one and the scientific one: he put aside as 
unworthy of serious attention all between. He was convinced 
that the theologic conception was based on error, and much of his 
old age was spent in the study of theologic writings whereby he 
gathered for himself increasing proof that there was no flaw in 
the judgment which had guided his way from his youth upward. 
Not only so, but he was no less convinced that, owing to what he 
believed to be the essential antagonism of the theologic and the - 
scientific methods, the dominance of the former was an obstacle 
to the progress of the latter. This conviction he freely confessed 
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to be the cause of his hostile attitude; he believed it to be the 
. justification of even his bitter polemics. 

But while on the objective side his scientific mode of thought 
thus made him a never-failing opponent of theologic thought of 
every kind, a common tie on the subjective side bound him to the 
heart of the Christian religion. Strong as was his conviction that 
the moral no less than the material good of man was to be secured 
by the scientific method alone, strong as was his confidence in the 
ultimate victory of that method in the war against ignorance and 
wrong, no less clear was his vision of the limits beyond which 
science was unable to go. He brought into the current use of to- 
day the term “agnostic,” but the word had to him a deep and 
solemn meaning. To him “I donot know” was not a mere phrase 
to be thrown with a light heart at the face of an opponent who asks 
a hard question; it was reciprocally with the positive teachings 
of science the guide of his life. Great as he felt science to be, he 
was well aware that science could never lay its hand, could never 
_ touch, even with the tip of its finger, that dream with which our 
little life is rounded, and that unknown dream was a power as 
dominant over him as was the might of known science; he carried 
about with him every day that which he did not know as his guide 
of life no less to be minded than that which he did know. Future 
visitors to the burial place on the northern heights of London, 
seeing on his tombstone the lines— 


“ And if there be no meeting past the grave, 
If all is darkness, silence, yet ’tis rest. 
Be not afraid, ye waiting hearts that weep, 
For God ‘still giveth his belovéd sleep,’ 
And if an endless sleep he wills—so best ”"— 


will recognize that the agnostic man of science had much in com- 
mon with the man of faith. 

There is still much more to say of him, but this is not the place 
to say it. Let it be enough to add that those who had the happi- 
ness to come near him knew that besides science and philosophy 
there was room in him for yet many other things; they forgot 
the learned investigator, the wise man of action, and the fearless 
combatant as they listened to him talking of letters, of pictures, 
or of music, always wondering which delighted them most, the 
sure thrust with which he hit the mark, whatever it might be, or 
the brilliant wit which flashed around his stroke. And yet one 
word more. As an object seen first at a distance changes in as- 
pect to the looker-on who draws nearer and yet more near, features 
unseen afar off filling up the vision close at hand, so he seemed to 
change to those who, coming nearer and nearer to him, gained & 
happy place within his innermost circle; his incisive thought, his 
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wide knowledge, his sure and prompt judgment, his ready and 
sharp word, all these shrunk away so as to seem but a small part 
of him; his greater part, and that which most shaped his life, was 
seen to be a heart full of love, which, clinging round his family 
and his friends in tenderest devotion, was spread over all his fel- 
low-men in kindness guided by justice.— Nature, 





PLEASURES OF THE TELESCOPE. 
By GARRETT P. SERVISS. 


VII.—PISCES, ARIES, TAURUS, AND THE NORTHERN STARS. 


HE eastern end of Pisces, represented in map No, 22, includes 

most of the interesting telescopic objects that the constella- 
tion contains. We begin our exploration at the star numbered 
55, a double that is very beautiful when viewed with the three- 
inch glass. The components are of magnitudes five and eight, 
distance 6°6”, p. 192°. The larger star is yellow and the smaller 
deep blue. The star 65, while lacking the peculiar charm of con- 
trasted colors so finely displayed in 55, possesses an attraction 
in the equality of its components which are both of the sixth 
magnitude and milk-white. The distance is 4°5’, p. 118°. In 66 
we find a swift binary whose components are at present far too 
close for any except the largest telescopes. The distance in 1894 
was only 0°36", p. 329°. The magnitudes are six and seven. In 
contrast with this excessively close double is ¥, whose compo- 
nents are both of magnitude five and a half, distance 30’, p. 160°. 
Dropping down to 77 we come upon another very wide and pleas- 
ing double, magnitudes six and seven, distance 33’, p. 82°, colors 
white and lilac or pale blue. Hardly less beautiful is {, magni- 
tudes five and six, distance 24”, p, 64°. Finest of all is a, which 
exhibits a remarkable color contrast, the larger star being green- 
ish and the smaller blue. The magnitudes are four and five, dis- 
tance 3’, p. 320°. This star is a binary, but the motion is slow. 
The variable R ranges between magnitudes seven and thirteen, 
period three hundred and forty-four days. 

The constellation Aries contains several beautiful doubles, all 
but one of which are easy for our smallest aperture. The most 
striking of these is y, which is historically interesting as the first 
double star discovered. The discovery was made by Robert 
Hooke in 1664 by accident, while he was following the comet of 
that year with his telescope. He expressed great surprise on 
noticing that the glass divided the star, and remarked that he 
had not met with a like instance in all the heavens. His obser- 
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vations could not have been very extensive or very carefully con- 
ducted, for there are many double stars much wider than y 
Arietis which Hooke could certainly have separated if he had 
examined them. The magnitudes of the components of y are 
four and four and a half, or, according to Hall, both four; 
distance 8°5", p. 180°. A few degrees above y, passing by £, isa 
wide double A, magnitudes five and eight, distance 37”, p. 45°, 
colors white and lilac or violet. Three stars are to be seen in 14; 
magnitudes five and a half, ten, and nine, distances 83”, p. 36°, and 
106”, p. 278°; colors white, blue, and lilac. The star 30 is a very 
pretty double, magnitudes six and seven, distance 38°6", p. 273°. 
= 289 consists of a topaz star combined with a sapphire, magni- 
tudes six and nine, distance 28°5”, p.0°. The fourth-magnitude 
star 41 has several faint companions. The magnitudes of two of 
these are eleven and nine, distances 34’, p. 203°, and 130”, p. 230% 
We discover another triple in 7, magnitudes five, eight, and eleven, 
distances 3°24”, p. 122°, and 25’, p. 110°. The double mentioned 
above as being too close for our three-inch glass is «, which, how- 
ever, can be divided with the four-inch, although the five-inch 
will serve us better. The magnitudes are five and a half and six, 
distance 1°26”, p. 202°. The star 52 has two companions, one of 
which is so close that our instruments can not separate it, while 
the other is too faint to be visible in the light of its brilliant 
neighbor without the aid of a very powerful telescope. 

We are now about to enter one of the most magnificent regions 
in the sky, which is hardly less attractive to the naked eye than 
Orion, and which men must have admired from the beginning of 
their history on the earth, the constellation Taurus (map No, 
23). Two groups of stars especially distinguish Taurus, the Hy- 
ades and the Pleiades, and both are exceedingly interesting when 
viewed with the lowest magnifying powers of our telescopes. 

We shall begin with a little star just west of the Pleiades, 3 
412, also called 7 Tauri. Thisis a triple, but we can only see it as 
a double, the third star being exceedingly close to the primary, 
The magnitudes are six and a half, seven, and ten, distances 0°3”, 
p. 216°, and 22”, p. 62°. In the Pleiades we naturally turn to the 
brightest star », or Alcyone, famous for having: once been re- 
garded as the central sun around which our sun and a multitude 
of other luminaries were supposed to revolve, and picturesque on 
account of the little triangle of small stars near it which the least 
telescopic assistance enables us to see. One may derive much 
pleasure from a study of the various groupings of stars in the 
Pleiades. Photography has demonstrated, what had long been 
suspected from occasional glimpses revealed by the telescope, that 
this celebrated cluster of stars is intermingled with curious forms 
of nebulw. .The nebulous matter appears in festoons, apparently 
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attached to some of the larger stars, such as Alcyone, Merope, and 
Maia, and in long, narrow, straight lines, the most remarkable of 
which, a faintly luminous thread starting midway between Maia 


and Alcyone and running eastward some 40’, is beaded with seven 
or eight stars. The width of this strange nebulous streak is, on 
an average, 3” or 4’,and there is, perhaps, no more wonderful 
phenomenon anywhere in celestial space. Unfortunately, no tele- 
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scope is able to show it, and all our knowledge about it is based 
upon photographs. It might be supposed that it was a nebulous 
disk seen edgewise, but for the fact that at the largest star in- 
volved in its course it bends sharply about 10° out of its former 
direction, and for the additional fact that it seems to take its 
origin from a curved offshoot of the intricate nebulous mass sur- 
rounding Maia. Exactly at the point where this curve is trans- 
formed into a straight line shines a small star! In view of all 
the facts the idea would not seem to be very far-fetched that in 
the Pleiades we behold an assemblage of suns, large and small, 
formed by the gradual condensation of a nebula, and in which 
evolution has gone on far beyond the stage represented by the 
Orion nebula, where also a group of stars may be in process of 
formation out of nebulous matter. If we look a little farther 
along this line of development, we may perceive in such a stellar 
assemblage as the cluster in Hercules, a still later phase wherein 
all the originally scattered material has, perhaps, been absorbed 
into the starry nuclei. 

The yellow star = 430 has two companions: magnitudes six, 
nine, and nine and a half, distances 26’, p. 55°, and 39’, p. 302°. 
The star 30 of the fifth magnitude has a companion of the ninth 
magnitude, distance 9’, p. 58°, colors emerald and purple, faint, 
An interesting variable, of the type of Algol, is A, which at 
maximum is of magnitude three and four tenths and at mini- 
mum of magnitude four and two tenths. Its period from one 
maximum to the next is about three days and twenty-three 
hours, but the actual changes occupy only about ten hours, and 
it loses light more swiftly than it regains it. A combination | 
of red and blue is presented by ¢ (mistakenly marked on map 
No. 23 as ¥). The magnitudes are six and eight, distance 56’, 
p. 242°. A double of similar magnitudes is x, distance 19”, p. 25°. 
Between the two stars which the naked eye sees in « is a minute 
pair, each of less than the eleventh magnitude, distance 5”, 
p. 324°. Another naked-eye double is formed by @ and @, in the 
Hyades. The magnitudes are five and five and a half, distance 
about 5’ 37". 

The leading star of Taurus, Aldebaran (ca), is celebrated for its 
reddish color. The precise hue is rather uncertain, but Alde- 
baran is not orange as Betelgeuse in Orion is, and no correct eye 
can for an instant confuse the colors of these two stars, although 
many persons seem to be unable to detect the very plain differ- 
ence between them in this respect. Aldebaran has been called 
“rose-red,” and it would be an interesting occupation for an ama- 








teur to determine, with the aid of some proper color scale, the 


precise hue of this star, and of the many other stars which ex- 
hibit chromatic idiosyncrasy. Aldebaran is further interesting 
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as being a standard first-magnitude star. With the four-inch 
glass we see without difficulty the tenth-magnitude companion 
following Aldebaran at a distance of 114”, p. 35°. There is an 


almost inexplicable charm about these faint attendants of bright 
stars, which is quite different from the interest attaching to a 
close and nearly equal pair. The impression of physical relation- 
ship is never lacking though it may be deceptive, and this 
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awakens a lively appreciation of the vast differences of magni- 
tude that exist among the different suns of space. 

The actual size and might of this great red sun form an at- 
tractive subject for contemplation. As it appears to our eyes 
Aldebaran gives one twenty-five-thousand-millionth as much 
light as the sun, but if we were placed midway between them the 
star would outshine the sun in the ratio of not less than 160 to 1. 
And yet, gigantic as it is, Aldebaran is possibly a pygmy in com- 
parison with Arcturus, whose probable dimensions were discussed 
in the chapter relating to Bodtes. Although Aldebaran is known 
to possess several of the metallic elements that exist in the sun, 
its spectrum differs widely from the solar spectrum in some re- 
spects, and more closely resembles that of Arcturus. 

Other interesting objects in Taurus are og, divisible with the 
naked eye, magnitudes five and five and a half, distance 7’; = 674 
double, magnitudes six and nine, distance 10°5”, p. 147°; = 716, 
double, magnitudes six and seven, distance 5”, p. 200°, a pleasing 
sight ; r, triple, magnitudes four, ten and a half, and eleven, dis- 
tances 36”, p. 249°, and 36°, p. 60°. The ten-and-a-half-magnitude 
star is itself double, as discovered by Burnham; star cluster No. 
1030, not quite as broad as the moon, and containing some stars as 
large as the eleventh magnitude; and nebula No. 1157, the so- 
called “Crab nebula” of Lord Rosse, which our glasses will show 
only as a misty patch of faint light, although large telescopes 
reveal in it a very curious structure. 

We now turn to the cluster of circumpolar constellations some- 
times called the Royal Family, in allusion to the well-known story 
of the Ethiopian king Cepheus and his queen Cassiopeia, whose 
daughter Andromeda was exposed on the seashore to be devoured 
by a monster, but who was saved by the hero Perseus. All these 
mythologic personages are represented in the constellations that 
we are about to study. We begin with Andromeda (map. No, 24). 
The leading star a marks one corner of the great square of Pega- 
sus. The first star of telescopic interest that we find in Andromeda 
is pz, a double difficult on account of the faintness of the smaller 
component. The magnitudes are four and eleven, distance 49”, 
p. 110°. A few degrees north of » the naked eye detects a glim- 
mering point where lies the Great Nebula in Andromeda. This 
is indicated on the map by the number 116. With either of our 
three telescopes it is an interesting object, but of course it is ad- 
visable to use our largest glass in order to get as much light as 
possible. All that we can see is a long, shuttle-shaped nebulous 
object, having a brighter point near the center. Many stars are 
scattered over the field in its neighborhood, but the nebula itself, 
although its spectrum is peculiar in resembling that of a faint 
star, is evidently a gaseous or at any rate a meteoritic mass, since 
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photographs show it to be composed of a series of imperfectly 
separated spirals surrounding a vast central condensation. This 
peculiarity of the Andromeda nebula, which is invisible with tele- 
scopes although conspicuous in the photographs, has, since its 
discovery a few years ago, given a great impetus to speculation 
concerning the transformation of nebule into stars and star 
clusters. No one can look at a good photograph of this wonder- 
ful phenomenon without noticing its resemblance to the ideal - 
state of things which, according to the nebular hypothesis, must 
once have existed in the solar system. It is to be remembered, 
however, that there is probably sufficient material in the Androm- 
eda nebula to make a system many times, perhaps hundreds or 
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thousands of times, as extensive as that of which our sun is the 
center. If one contemplates this nebula only long enough to get 
a clear perception of the fact that creation was not ended when, 
according to the Mosaic history, God, having in seven days fin- 
ished “ the heavens and the earth and all the host of them,” rested 
from all his work, a good blow will have been dealt for the cause 
of truth. Systems far vaster than ours are now in the bud, and 
long before they have bloomed, ambitious man, who once dreamed 
that all these things were created to serve him, will probably 
have vanished with the extinguishment of the little star whose ra- 
diant energy made his life and his achievements briefly possible. 

In August, 1885, a new star of magnitude six and a half made 
its appearance suddenly near the center of the Andromeda neb- 
ula. Within one year it had disappeared, having gradually 
dwindled until the great Washington telescope, then the largest 
in use, no longer showed it. That this was a phenomenon con- 
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nected with the nebula is most probable, but just what occurred 
to produce it nobody knows. The observed appearances might 
have been {produced by a collision, and no better hypothesis has 
yet been suggested to account for them. 


Near the opposite end of the constellation from awe find the 
most interesting of triple stars in y. The two larger components 
of this beautiful star are of magnitudes three and six, distance 
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10", colors golden yellow and deep blue. The three-inch shows 
them finely. The smaller star is itself double, its companion 
being of magnitude eight, distance when discovered in 1842 0°5”, 
color bluish green. A few years ago this third star got so close 
to its primary that it was invisible even with the highest powers 
of the great Lick telescope, but at present it appears to be widen- 
ing again. In October, 1893, I had the pleasure of looking at y 
Andromedz with the Lick telescope, and at that time it was pos- 
sible just to separate the third star. The angle seemed too small 
for certain measurement, but a single setting of the micrometer 
by Mr. Barnard, to whose kindness I was indebted for my view 
of the star, gave 0°17" as the approximate distance. The brilliance 
of color contrast between the two larger stars of y Andromeda is 
hardly inferior to that exhibited in 8 Cygni, so that this star may 
be regarded as one of the most picturesque of stellar objects for 
small telescopes. 

Other pleasing objects in this constellation are the binary 
star 36, magnitudes six and six and a half, distance 1”, p. 12°. 
The two stars are slowly closing and the five-inch glass is re- 
quired to separate them: the richly colored variable R, which 
fades from magnitude five and a half to invisibility, and then re- 
covers its light in a period of about four hundred and five days; 
and the bright etar cluster 457, which covers a space about equal 
to the area of the full moon. 

Just south of the eastern end of Andromeda is the small con- 
stellation Triangulum, or the Triangles, containing two interest- 
ing objects. One of these is the beautiful little double 6, magni- 
tudes five and six, distance 3°8”, p. 77°, colors yellow and blue; 
and the other, the nebula 352, which equals in extent the star 
cluster in Andromeda described above, but nevertheless appéars 
very faint with our largest glass. Its faintness, however, is not 
an indication of insignificance, for to very powerful telescopes it 
exhibits a wonderful system of nuclei and spirals—another bit of 
chaos that is yielding by age-long steps to the influence of demi- 
urgic forces. 

A richer constellation than Andromeda, both for naked-eye 
and telescopic observation, is Perseus, which is especially remark- 
able for its star clusters. Two of these, 512 and 521, constitute 
the celebrated double cluster, sometimes called the Sword-hand 
of Perseus, and also x Persei. To the smallest telescope this ag- 
gregation of stars, ranging in magnitude*from six and a half 
to fourteen, and grouped about two neighboring centers, presents 
a@ marvelous appearance. As a striking object for an eye unac- 
customed to celestial observations it may be compared among 
star clusters to 8 Cygni among double stars, for the most indif- 
ferent spectator wonders at it. All the other clusters in Perseus 
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represented on the map are worth examining, although none of 
them calls for special mention, except perhaps 584, where we may 
distinguish at least a hundred separate stars within an area less 
than one quarter as expansive as the face of the moon. 

Among the double stars of Perseus we note first 7, whose com- 
ponents are of magnitudes four and eight, distance 28", colors 
white and pale blue. The double « is especially interesting on 
account of an alleged change of color from blue to red which the 
smaller star undergoes coincidently with a variation of bright- 
ness. The magnitudes are three and eight, distance 9”, p. 9°. An 
interesting multiple is {, two of whose stars at least we can see. 
The magnitudes are three, nine, ten, and ten, distances 13’, p. 
207°, 90”, and 112”. 

The chief attraction in Perseus is the changeful and wonderful 
8B, or Algol, the great typical star among the short-period vari- 
ables. During the greater part of its period this star is of magni- 
tude two and two tenths, but for a very short time, following a 
rapid loss of light, it remains at magnitude three and seven tenths. 
The difference, one magnitude and:a half, corresponds to an ac- 
tual difference in brightness in the ratio of 3°75 to 1. The entire 
loss of light during the declension occupies only four hours and a 
half. The star remains at its faintest for a few minutes only 
before a perceptible gain of light occurs, and the return to maxi- 
mum is as rapid as was the preceding decline. The period from 
one minimum to the next is two days twenty hours forty-eight 
minutes fifty-three seconds, with an irregularity amounting to a 
few seconds in a year. The Arabs named the star Algol, or the 
Demon, on account of its eccentricity which did not escape their 
attention ; and when Goodricke, in 1782, applied a scientific meth- 
od of observation to it, the real cause of its variations was sug- 
gested by him, but his explanation failed of general acceptance 
until its truth was established by Prof. E. C. Pickering in 1880. 
This explanation gives us a wonderful insight into stellar consti- 
tution. According to it, Algol possesses a companion as large as 
the sun, but invisible, both because of its proximity to that star 
and because it yields no light, and revolving in a plane horizontal 
to our line of sight. The period of revolution is identical with the 
period of Algol’s cycle of variation, and the diminution of light 
is caused by the interposition of the dark body as it sweeps along 
that part of its orbit lying between our point of view and the 
disk of Algol. In other words, once in every two days twenty 
hours and forty-nine minutes Algol, as seen from the earth, un- 
dergoes a partial eclipse. 

In consequence of the great comparative mass of its dark com- 
panion, Algol itself moves in an orbit around their common cen- 
ter with a velocity quite sufficient to be detected by the shifting 
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of the lines in its spectrum. By means of data thus obtained the 
mass, size, and distance apart of Algol and its singular comrade 
have been inferred. The diameter of Algol is believed to be 
about 1,125,000 miles, that of the dark body about 840,000 miles, 
and the mean distance from center to center 3,230,000 miles. The 
density of both the light and the dark star is slight compared 
with that of the sun, so that their combined mass is only two 
thirds as great as the sun’s. 

Mention has been made of a slight irregularity in Algol’s 
period of variation. Basing his calculations upon this inequality 
Dr. Chandler has put forward the hypothesis that there is another 
invisible body connected with Algol, and situated at a distance 
from it of about 1,800,000,000 miles, and that around this body, 
which is far more mssive than the others, Algol and its com- 
panions revolve in a period of one hundred and thirty years! 
Dr. Chandler has earned the right to have his hypotheses re- 
garded with respect, even when they are as extraordinary as that 
which has just been described. It needs no indulgence of the 
imagination to lend interest to Algol; the simple facts are suffi- 
cient. How did that bright star fall in with its black neighbors ? 
Or were they created together ? 

Passing to the region covered by map No. 25, our eyes are 
caught by the curious figure, formed by the five brightest stars 
of the constellation Cassiopeia, somewhat resembling the letter 
W. Like Perseus, this is a rich constellation, both in star clusters 
and double stars. Among the latter we select as our first ex- 
ample ¢,in which we find a combination of color that is at once 
very unusual and very striking—green and blue. The magni- 
tudes are five and seven, distance 3”, p. 324°. Another beautiful 
colored double is 7, whose magnitudes are four and seven and a 
half, distance 5’, p. 200°, colors white and purple. This is one 
of the comparatively small number of stars the measure of whose 
distance has been attempted, and a keen sense of the uncertainty 
of such measures is conveyed by the fact that authorities of ap- 
parently equal weight place » Cassiopeiz at such discordant dis- 
tances as 124,000,000,000,000 miles, 70,000,000,000,000 miles, and 
42,000,000,000,000 miles. It will be observed that the difference 
between the greatest and the least of these estimates is about 
double the entire distance given by the latter. The same thing 
practically is true of the various attempts to ascertain the dis- 
tance of the other stars which have a perceptible parallax, even 
those which are evidently the nearest. In some cases the later 
measures increase the distance, in other cases they diminish it; 
in no case is there anything like a complete accord. Yet of 
course we are not to infer that it is hopeless to.learn anything 
about the distances of the stars. With ail their uncertainties and 
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disagreements the few parallaxes we possess have laid a good 
foundation for a knowledge of the dimensions of at least the 
nearer parts of the universe. 
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We find an interesting triple in ¥, the magnitudes of the 
larger components being four and a half and eight and a half, 
distance 30”. The smaller star has a nine-and-a-half-magnitude 
companion, distance 3”. A more beautiful triple is «, magnitudes 
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four, seven, and eight, distances 2”, p. 256°, and 75”, p. 112°. 
Cassiopeia contains many star clusters, three of which are indi- 
cated in the map. Of these 392 is perhaps the most interesting, 
as it contains stars of many magnitudes, including a red one of 
the eighth magnitude, and a ninth-magnitude double whose com- 
ponents are 8” apart. Not far from the star« we find the spot 
where the most brilliant temporary star on record made its ap- 
pearance on November 11, 1572. Tycho Brahe studied this phe- 
nomenon during the entire period of its visibility, which lasted 
until March, 1574. It burst out suddenly with overpowering 
splendor, far outshining every fixed star, and even equaling 
Venus at her brightest. Ina very short time it began to fade, 
regularly diminishing in brightness, and at the same time under- 
going changes of color, ending in red, until it disappeared. It has 
never been seen since, and the suspicion once entertained that it 
was a variable with a period considerably exceeding three hundred 
years has not been justified. There is a tenth-magnitude star near 
the place given by Tycho as that occupied by the stranger. Many 
other faint stars are scattered about, however, and Tycho’s meas- 
ures were not sufficiently exact to enable us to identify the pre- 
cise position of his star. If the phenomenon was due to a col- 
lision, no reappearance of the star is to be expected. 
Camelopardalus is a very inconspicuous constellation, yet it 
furnishes considerable occupation for the telescope. % 390, of 
magnitude five, has a companion of magnitude nine and a half, 
distance 15”, 160°. + 385, also of the fifth magnitude, has a ninth- 
magnitude companion, distance only 2°4’, p. 160°. According to 
some observers, the larger star is yellow and the smaller white. 
The star I is a very pretty double, magnitudes both six, distance 
10°4”. Its neighbor 2 of magnitude six has an eighth-maghitude 
companion, distance 1°7”, p. 278°. The star 7 of magnitude five is 
also double, the companion of magnitude eight being distant only 
1°2’. A glance at star cluster 940, which shows a slight central 
condensation, completes our work in Camelopardalus, and we 
turn to Ursa Major, represented in map No. 26. Here there are 
many interesting doubles and triples. Beginning with « we find 
at once occupation for our largest glass. The magnitudes are 
three and ten; distance 10’, p. 357°. In the double star 23 the mag- 
nitudes are four und nine, distance 23’, p. 272°. A more pleasing 
object is o*, a greenish fifth-magnitude star which has an eighth- 
magnitude companion, distance 2°6’, p. 245°. A good double for 
our four-inch glass is ¢, whose magnitudes are four and five, 
distance 1°87”, p. 183°. This is a binary with a period of revo- 
lution of about sixty years, and is interesting as the first binary 
star whose orbit was determined. Savary calculated it in 1828. 
Near by is v, a difficult double, magnitudes four and ten and 
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a half, distance 7”, p. 147°. In 57 we find again an easy double 
magnitudes six and eight, distance 5°5”, p. 4°. Another similar 


RSA MAJOR 


Map No. 26. 


double is 65, magnitudes six and eight, distance 3°9’, p. 38°. A 
third star, magnitule seven, is seen at a distance of 114” from 
the primary. 
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We come now to Ursa Major’s principal attraction ¢, frequent- 
ly called Mizar. The naked eye perceives near it a smaller star, 
called Alcor. With the three-inch glass and a medium power we 
divide Mizar into two bright stars brilliantly contrasted in color, 
the larger being white and the smaller blue-green. Beside Alcor, 
several fainter stars are seen scattered over the field of view, and, 
taken all in all, there are very few equally beautiful sights in the 
starry heavens. The magnitudes of the double are three and 
four, distance 14°5”, p. 148°. The large star is again double, al- 
though no telescope has been able to show it so, its duplicity 
being revealed, like that of 8 Aurige, by the periodical splitting 
of the lines in its spectrum. 

Ursa Major contains several nebule which may be glimpsed 
with telescopes of moderate dimensions. An interesting pair of 
these objects, both of which are included in one field of view, is 
formed by 1949 and 1950. The first named is the brighter of the 
two, its nucleus resembling a faint star. The nebula 2343 pre- 
sents itself to us in the form of a faint, hazy star, but with large 
telescopes its appearance is very singular. According to a pic- 
ture made by Lord Rosse, it bears no little resemblance to a skull, 
there being two symmetrically placed holes in it, each of which 
contains a star. 

The portion of Canes Venatici, represented in map No. 26, con- 
tains two or three remarkable objects. % 1606 is a close double, 
magnitudes six and seven, distance 1”, p. 336°. Itis a pretty sight 
with the five-inch. The double star 2 is singular in that its larger 
component is red and its smaller blue; magnitudes six and eight, 
distance 11°4”, p. 260°. Still more beautiful is 12, commonly 
called Cor Caroli. This double is wide, and requires but a slight 
magnifying power. The magnitudes are three and six, distance 
20”, colors white or light yellow and blue. The nebula 3572, 
although we can see it only as a pair of misty specks, is in reality 
a very wonderful object. Lord Rosse’s telescope has revealed in 
it a complicated spiral structure, recalling the photographs of the 
Andromeda nebula, and indicating that stupendous changes must 
be in process within it, although our records of observation are 
necessarily too brief to bring out any perceptible alteration of 
figure. It would seem that the astronomer has, of all men, the 
best reasons for complaining of the brevity of human life. 

Lastly, we turn to Ursa Minor and the Pole Star. The latter 
is a celebrated double, not difficult, except with a telescope of less 
than three inches aperture in the hands of an inexperienced ob- 
server. The magnitudes are two and nine, distance 185”. The 
small star has a dull blue color. In x’ we discover a wide double, 
magnitudes six and seven, distance 30”, p. 83°. 

This completes our survey of the starry heavens. 
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THE LIFE OF WATER PLANTS. 


By M. BUSGEN. 


HEN we mentally survey the floral. dress that variegates 

the solid crust of our globe, the world of plants appears to 
be divided into a few large groups. We think of the primitive 
forest with its mossy trees, the slender vines, and the multiform 
beauties of the orchids; the steppe comes to our minds with its 
hard, sharp-cutting grasses; and the moist carpeting of the Al- 
pine flora, with gentian and fragrant herbs. The eye lingers longest 
on the native group; the colored population of our meadows rises 
before us, the forest with its berried undergrowth, and possibly the 
bushy river bank and the undulating insulated plant-covering of 
a pond. Each of the plant groups we have named bears a special 
expression distinguishing it from all the others. The members of 
each have certain common features the aggregation of which con- 
stitutes the characteristic of the group. In them are included 
plants which are not at all connected by natural relationship. 
Ivy is not related to wintergreen or the strawberry to the huckle- 
berry, and all these, again, are far removed from ferns, mosses, 
and fungi; yet we are satisfied as to the connection of these plants, 
so that we regard them as members of a definite group, as is rep- 
resented by our wood flora. So with the other forms we have 
named, those of the tropical forest, of the steppe, and of the 
Alpine fields; the plants constituting them are not grouped by 
blood relationship. Outer circumstances, the conditions of life, 
have impressed their special characters upon them. The shadow 
of the wood, the tropical rains, the short summer of the Alps, the 
aridity of the steppe—all these are factors which have produced 
in the plants exposed to them common properties more perceived 
than defined, because they have had effect upon their outer figure 
as well as upon their vital processes. Thus these groups of plants 
are developed by the community of their life conditions. They 
furnish illustrations of Goethe’s saying that the manner of life 
works powerfully on all forms. 

We shall study more closely in this paper one of these com- 
munities of life conditions—the plant world of the water—and 
inquire into the connection existing between its most marked 
peculiarities and the conditions of life afforded by the water. If 
we walk along the shore of a large pond sheltering a rich growth 
of plants, or of a bush-lined stream, the vegetable inhabitants 
will be divided, at first sight, into three groups—the shore plants 
on the banks ; the floating leaves and flowers of the surface plants; 
and in the depths, hardly visible to the eye, the submerged flora, 
composed of a few curiously shaped flowering plants, and many 
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of the lower orders belonging for the most part to the little micro- ° 
scopic world. The shore plants form a transition class between 
the vegetation of the land and that of the water. Taking root 
in damp soils, or perhaps under water, they lift the greater part 
of their stems with their leaves and flowers above the surface, 
joining the land flora in their methods of growing, respiring, and 
feeding. Among the shrubbery of the meadow, overtopped by 
single gray-stemmed alders, rise little forests of rustling reeds, 
both interspersed with variegated masses of various herbs, among 
which sharp-edged sedges and round-stalked rushes take the first 
places, by the side of the fragrant calamus, irises, and the umbel- 
flowers of the tall water violets. Farther ashore rise the beauti- 
ful white panicles of the swamp meadowsweet, with the grayish- 
green leaves and violet flowers of the bittersweet. We must not 
overlook the white stars of the willow-leaved aster, signs of the 
beginning of autumn, and the great bindweed, whose threadlike 
stems find welcomed support on the hard stalks of the reeds. 
Altogether a variegated picture, the characteristic points of which 
are hard to separate from the impression of the whole. This is 
easier to do with two other forms of shore flora which have been 
developed under peculiar conditions furnished by our waters— 
the flora of the sandy sea-beaches and that of the unfathomable, 
unstable morasses of the mouths of tropical rivers. In the former 
instance a striking appearance is given to the vegetation by the 
salt contained in the soil. Plants with usually inconspicuous 
flowers, and also a pretty blue aster, have adapted themselves to 
life by the salt water. They are sometimes distinguished by their 
fleshy leaves, the properties of which stand in so close relation to 
the presence of salt in their habitat that when one is far from the 
sea he can judge by their presence whether there is salt in the soil. 

Characteristic of the tropical morasses are the mangroves, a 
group of arborescent plants which stand as if on stilts on long, 
bracing roots sent out from all parts of their stems. The young 
shoots are hard, dagger-shaped bodies about a metre long, which 
finally drop down and bore perpendicularly into the slime so that 
they shall not be disturbed by the current, and may become fixed 
in the mud. In both of these shore regions the special forms 
appear to be developed in connection with the peculiar features 
of the locality. 

These adaptations to special conditions thus easily recognized 
in the shore vegetation are greatly multiplied in the water plants 
proper. The better to understand them, we must, before going 
into particulars, devote a few words to the origin of the water 
flora. Among them are representatives of various orders and 
classes. They may be divided into plants that have strayed from 
the land into the water, and those whose original home is that 
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element. The doctrine of the Greek philosophers, that every- 
thing is derived from water, is so far correct for the vegetable 
world that the first plants that appeared on the earth were water 
plants. There were probably little microscopic forms inhabiting 
‘the barely cooled waters of the primitive seas before there was 
any land to afford a suitable home for any living beings—form- 
less albuminous masses, like “organisms without organs,” which, 
like some of the bacteria, drew their food from the dead stone, 
Like their living kindred, the lower Alge, they were of too tender 
nature to be preserved in the cavities of the seaslime. The first 
remains seemingly of vegetable character preserved in the oldest 
strata of the earth’s crust are therefore of relatively large fucoids, 
Their existence justifies our supposing an already richly devel- 
oped flora of Alge such as is now found in the deepest parts of 
our lakes. Mosses, ferns, and flowering plants are absent. They 
appear later, and under conditions which prove that they were 
produced not in the sea but on swampy land. Geological evidence 
shows us that only the Alge and the fucoids originated in water 
and were water plants from the first. The other water plants, 
especially flowering plants growing in water, were driven into the 
water by increasing competition among the growing number and 
variety of the land plants, and assumed the properties that now 
distinguish them from land plants during their compulsory emi- 
gration, and in consequence of their water life. This process is 
now going on in our sight in a certain plant—the wandering knot- 
grass—a relative of the small-flowered, spreading swine grass and 
of the adderwort. This plant grows on the borders of ditches 
and ponds, often half on land and half in the water; and it can 
* not escape the attentive observer that it presents a quite different 
appearance in the water from that upon land. Stiffly haired, and 
having short-stemmed leaves on land, it is in water bald and 
smooth, and develops very long leafstalks which terminate on 
the surface in flat, floating expansions. Here there is a plant 
which only occasionally, and usually only partly, makes its home 
in the water, and is in a position to suffer such remarkable 
changes that it is no longer a wonder that plants which have be- 
come entirely at home in the water are very little like those of 
their genus which remain land plants. Of many of them, in fact, 
it can no longer be determined from what family of land plants 
they are really derived. Even such well-defined plants as sea- 
weed and duckweed would not at first sight suggest to any one 
relationship with the Arum family. So with the water crowfoot, 
which we shall take as our starting point in the discussion of the 
properties of water plants. Well known are its little white flow- 
ers, which adorn the ponds and even the swift streams in the 
summer time. 
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These little blossoms, thickly massed on the surface of the 
water, or sitting on long stems, spread out their five petals, which, 
with their numerous stamens and styles, mark them as relatives 
of the buttercups. In the other parts we look vainly for resem- 
blances with the ranunculuses. If, for instance, we take one of 
them which we find floating in running water, out of its element, 
the whole plant falls together, and we hold in our hand nothing 
but a bunch of long threads, in which no difference can be per- 
ceived between stems and leaves. If we spread a part of the 
bunch upon a stone, we may discover branching shoots beset with 
leaf forms; but both organs are widely different from those of 
their nearest generic relatives. The stems of the ranunculuses of 
the fields are upright, stiff, skeleton’ ike, strong enough to defy 
wind and storm, and able to bear the weight of their leaves, 
flowers, and fruits. The stems of the water ranunculuses are 
slack and weak. They are swung around helplessly by the waves, 
winding hither and thither in the direction toward which the run 
of the stream carries them. They are stable only in the direction 
of their length, because in any other case the current would carry 
them away. In other respects the stem does need cohesive power. 
The whole plant is pierced with connected air passages, and all 
its parts are adapted to floating or swimming. The water here 
takes the burden upon itself which is imposed on the stems of 
land plants. Floating plants need no skeletons; and dissection 
and microscopic examination show that all those forms are want- 
ing in their interiors which, like the bones of animals, give sta- 
bility and tenacity to their structure. 

Many water plants lack organs still more closely associated 
with the life processes. We can not conceive of a higher animal 
without veins and lymph-vessels. But in water plants we not 
seldom miss the long and broad ducts of which the vascular sys- 
tem of land plants is constituted. At all events the vessels do 
not perform so important a part in the vegetable kingdom as the 
circulation of the life juices in the animal kingdom. Their prin- 
cipal service is to carry water from the roots to the leaves. From 
this we can understand how organs essential to the life of land 
plants can be dispensed with in water plants. They do not need 
a special conducting of water, because they are surrounded by 
that element on every side. The most marked instance of the 
absence of internal organs is met in an alga which forms green 
fields in the deeper parts of the Mediterranean Sea. It has slender, 
branching, horizontally creeping stems which develop above in 
the water into leaves and below in the sand into fine thread roots, 
But the whole plant, often many feet in length, consists only of 
single gigantic cells. A tough skin incloses its juices, which flow 


in a continuous stream through the stem, leaves, and roots of the 
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curious growth, here taking up through the skin and assimilat- 
ing mineral substances, there producing and transforming or- 
ganic matter, and at the same time advancing the growth and 
increase of the whole. Not less peculiar than the inner structure 
and appearance of the stem is the form of the leaves of water 
plants. Their service to the organism is the same with that of 
the leaves of other plants. They supply, with the help of the sun- 
light, matter which the plant needs for building up its body. The 
conditions under water are not very favorable for this work, for 
the rays of light suffer considerable loss of intensity in passing 
through even a thin sheet of water. In connection with this 
there are leaves growing under the water, as in the floating crow- 
foot, as a rule not flat or oval or cordate or round, like most other 
kinds of leaves, but divided into the thinnest threadlike strips; 
which, with the largest surface development, obstruct the least 
possible light from one another and easily yield to the current, 

The leaves that are destined to live on top of the water are 
otherwise constructed. They will not overshadow one another, 
and they are exposed to the full light of the sun. They need only 
to receive it on as broad a surface as possible, and so to float that 
the weight of the food-stuff accumulated within them all the day 
long shall not cause them to be submerged. These leaves conse- 
quently do not present divisions or ramifications like the leaves 
of roses and acacias. They form reniform or oval disks, which 
lie flat upon the water. Every one will recollect this who has 
seen the yellow and the white pond lilies. The brownish spawn 
weed and the beautiful white flowing frog spittle likewise have 
swimming leaves; and there is a marsh crowfoot which has these 
and submerged threaded leaves all on the same stalk. In the 
duckweeds stem and leaf are not distinguished, and the plant is 
only a flat disk with a few insignificant rootlets on the under 
side; and in one species these are wanting. The plant is only a 
little floating leaf, with a pocket for the reception of the scantily 
endowed flowers. 

The floating leaves of the Victoria Regia are beautifully 
developed. They have the form of flat plates with a narrow, 
upturned border—a form more favorable to their flotation. The 
green leaves, a yard or more across, with the pink flowers resem- 
bling gigantic lilies scattered among them, present a remarkable 
spectacle, 

One of the most remarkable peculiarities of the floating leaves 
of our water plants is that they never grow up above the surface 
of the water. The plant appears to know when that point is 
reached. As we shrink from sudden contact with cold water, 
these leafstalks suspend their growth on contact with the air. 
They grow just long enough for the leaf expansion to reach the 
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surface of the water. There it unfolds itself in the full light, and 
finally lies flat on the water, protected against the wet by a fine, 
bright coating of wax. It is wonderful how- large masses of 
organized material a water plant can lay up with the help of 
these floating leaves. The great Victoria Regia grows to its full 
size in a single year from a small seed. Nearly its whole mass 
is prepared during growth in the leaves, which can perform such 
a work only in the strong light and the warmth of the tropical 
zone. , 

Submerged plants, as we have already said, are less well pro- 
vided as to the reception of light than those with floating leaves, 
Hence those are chiefly small forms which we find at the bottom 
of our waters. Of these the Alg@ are the most numerous. There 
are, indeed, on the whole earth no wet, only moderately light 
places where Alge have not established a home. Insensible ina 
high degree alike to heat and cold, they are capable of growing 
on the snow of the Alps and on the edges of hot springs. We 
find them on the stones of rushing mountain torrents, in the 
plunge of the steepest waterfalis, and in the surf of the seacoast, 
and again at the bottom of the nearly motionless waters of ditches 
and ponds. The diversity of their habitats corresponds with the 
immense multitude of their forms. In the form of microscopic 
dots they will gradually change all the water of a pond or lake 
into a disagreeable turbid, green, often rank-smelling fluid ; some- 
times floating on its surface as green or yellow wads dotted with 
air bubbles; sometimes they appear at the bottom of the water as 
thick, roundish bundles of green, tangled threads; sometimes as 
slippery brown coatings, 

The Alge of the sea, or seaweeds, are strikingly rich in color- 
ing. Besides green, there are in the sea black, brown, and red 
forms, the last, under favorable conditions of light, often attain- 
ing great size. They seem to be adapted by their peculiar color- 
ing to the tempered blue light of the deeper strata of water. In 
the great deeps the plant life of the sea is extinguished for want 
of light. At a hundred metres beneath the surface only a few 
Alge are found. These are plants of the shade, needing little 
light. Some of them continue to grow without interruption 
through the three months’ polar night of Spitzbergen, and de- 
velop their invisible flowers and fruits at this season with the 
temperature of the water below the freezing point. The giants 
of the Alge seek the enjoyment of uninterrupted sunlight. They 
grow in the deep waters near the shore, and send up slender 
stalks which pass at the surface of the water into long, shredded - 
leaf forms. Alg@ of this kind form, on the Chilian coast, for in- 
stance, forests in which specimens may be found more than two 
hundred metres long. 
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_. We return, after this excursion into the curious world of the 
Alge, to the higher plants, and inquire whether there are not spe- 
cial adaptations to a life in the water in the conditions of their 
blossoming. 

The flower of the phanerogam is adapted in general to life in 
the air and the light. We find, therefore, that the flowers of 
many water plants with floating leaves aim to reach the surface 
of the water. They require for the transfer of the pollen to the 
ovule the aid of the wind or of the insects which hover thickly 
over the water. Their emergence is effected with the help of 
floats of various kinds, of which it is sufficient to recall here a 
much-cited example. In the Vallisneria, the long, grasslike leaves 


of which form a kind of turf at the bottoms of some of the south . 


European lakes, the inconspicuous male flowers rise in knobby 
bunches protected by a turgid envelope at the bottom of the 
water. The female flowers stand singly on very long, threadlike 
stems which rise to the top of the water. When the pollen has 
matured, the covering of the male flowers opens and the flowers 
escape in the form of little balls, which, being very light, rise at 
once to the surface of the water. Here are unfolded three white 
leaves, which, to use a figure of Kerner’s, float around like pollen- 
laden canoes, and are so wafted by the wind as to convey their 
freight to the female flowers. While the fruit is forming, the 
stems of the female flowers roll up spirally and draw the seeds 
down into the protecting deeps, to remain there undisturbed till 
the time of germination. The flowers of many water plants, ex- 
cept for these processes, remain concealed in the deep through- 
out their lives. They do not there bring all their functions to 
fruiting, which can be accomplished only in the air. Without 
color or fragrance, they are inconspicuous; their structure is dis- 
tinguishable only under close examination, and they are proved 
to be real flowers only by their pollen-shedding and their forma- 
tion of seeds. Again arise in water plants special tasks. It is in- 
cumbent upon one to spread itself as widely as possible and estab- 
lish its posterity in new places, where it may obtain room for free 
development and will not be dwarfed under the shadow of larger 
plants. The seeds, therefore, must not stay where they have fallen 
when ripened. They must be scattered, and by all means carried 
away from the immediate neighborhood of the mother plant. The 
fruits or seeds of water plants are therefore largely endowed with 
aids to swimming, by the help of which they can accomplish long 
distances. They share this provision with many shore plants, the 
whole existence of which is connected with the water in more than 
one respect. Among these is the cocoa palm, the gigantic fruits 
of which are comparatively very light. Filled within with cocoa- 
nut milk and cocoa butter, food for the young sprout, they pos- 


















pilin tis 







ee ; "re — * 
I, 5 POE eee fet, ole 


Eo 4 Oe a 


THE LIFE OF WATER PLANTS. 


Berk tes! 


sess a thick hull of loosely woven fibers, which forms a most ex- 
cellent raft to carry the fruit far over the sea till it is stranded on 
some island to grow there into a new tree. Hence the cocoa 
palm is the first settler on all coral reefs that rise above the 
sea, and becomes the most characteristic element of tropical 
landscapes. 

Other water plants employ animals as means of transport. 
They are swallowed by fishes, from the intestines of which they 
pass undigested. 

The method of dispersion of many of the Alge@ is especially 
interesting. They produce wandering cells which, endowed like 
the infusoria with free motion, shoot around in the water till 
they find a point on which they can settle themselves and grow. 
The lens will show us on a stone in the brook or on a dry limb 
that has fallen into the water a small group of slender threads, 
perhaps about a third of an inch high, each of which consists 
of a row of cylindrical cells set one upon another. If we take 
the plants home, wrapped with their support in round paper or 
moss, and put them in a dish of fresh water, we shall often be 
able in a short time to observe the spectacle of the formation of 
wandering cells. With a microscope we can see the individual 
cells breaking up and their contents creeping out of the cleft in 
the form of oval bodies. At the forward end of these swarms 
we may observe a number of fine threads which swing rapidly 
back and forth till they acquire a rotary motion, by means 
of which they swim spirally forward. The Austrian botanist 
Unger, who was among the first to observe the formation of 
wandering cells, believed at the time that he had surprised the 
plants in the act of becoming animals. The vegetable wander- 
ers are, in fact, wonderfully like minute water animals. Many 
of them have red spots in front, which some have not irra- 
tionally supposed were light-perceiving organs or eyes of the 
simplest sort. 

The question whether plants have a consciousness meets us 
here more impressively than anywhere else in the vegetable 
kingdom. As we observe how wandering cells swim toward food- 
stuffs and avoid poisons, seek moderate light and retire from 
strong light, and distinguish their own likes from the wandering 
cells of other plants, we find also really no difference. We have 
to concede that the same feelings and expressions are apparent 
in both ; and if we ascribe a kind of soul to the animals, we can 
not deny it to the plants. We can not expect to find thought and 
reason in these circles of simplest light. Those are the preroga- 
tives of the highest inhabitants of earth. The whole existence of 
these lower beings consists in the unconscious-reception of im- 
pressions and the unconscious movements occasioned by it. The 
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vital career of the annual waiter plants closes with the formation 
of the seed. They die and fall into decay through the agency of 
the water bacteria, whose activity carries their substance on to 
renewed life in the circulation of matter. The vegetation of most 
of our northern perennial water plants is interrupted during the 
winter. Some of them, like the pond lily, have long rootstocks, 
in which superfluous food is deposited as in a storehouse in the 
course of the summer, to serve in the spring for the formation of 
the new leafy growth; others form special winter buds which, 
likewise filled with food, separate from the mother plant, sink to 
the ground, or are frozen in the ice, till the returning warmth of 
the sun revives them. 

Having sought to uncover the mysteries of the household life 
of the water plants, we now turn to their relations to other 
families. No group of organisms has ever been able to develop 
itself independently of all other living beings. Individuals have 
to acquire the useful properties we admire in them in constant 
conflict—plants especially, in conflict with the animal world; and 
the vegetation of the water is as much subject to it as any other. 
Besides the fishes, there are the water snails and innumerable 
crustaceans, large and small, turning to water plants for food, 
Some plants are protected against these creatures by the presence 
of substances that give their leaves a bitter taste; some have 
many pointed prickle cells in the interior of their leafstalks which 
make it impossible for their enemies to bite through them. Most 
of the seaweeds are furnished with slimy cell walls, on which the 
water snails try their teeth in vain. The calcareous Alge of the’ 
sea enjoy the best protection in the shape of a knotty or coralline 
form which has little resemblance to a plant, and through the 
deposition of carbonate of lime in their cell walls, almost turning 
them into real stone. Only a few marine animals know how to 
attack them. Among these is a snail that dissolves the lime by 
means of a secretion of sulphuric acid. With the same material, 
as Semon has shown, these snails also make sea urchins and star- 
fish digestible, and are therefore brought in reach of an unusual 
variety of food, in which they are rivaled only by the lobster 
with his strong cutting jaws. 

There are, besides, animal-catching plants among the water 
vegetation—as the common bladderwort (Utricularia), a yellow- 
flowering plant, with slender stem and finely dissected leaves, 
which is abundant in still waters in summer. Its leaves bear on 
and between their points round bladders, about as large as the 
head of a pin, which serve as animal traps. The most interesting 
part is an elastic lid, which opens only toward the interior. A 
wreath of glandular hairs surrounding the entrance of the 
bladder secretes a slimy material which entices the smaller 
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water crustacea to their destruction. They swim up greedily 
and collect at the mouth of the bladder to enjoy their feast. One 
of the guests ventures to get upon the lid. He remains there at 
first quietly held ; but upon his making a more vigorous motion, 
the lid opens suddenly, swallows the little animal, and then closes 
again. The captive struggles awhile to escape from his prison, 
but gradually his movements become weaker, and he dies at last. 
Now the hairs clothing the interior walls of the bladder begin 
their work of imbibing food from the softer parts of the animal. 
When we reflect that a length of a finger and a half of a branch 
of the bladderwort can thus entrap two hundred of the little crus- 
taceans, we can easily comprehend how the plant can do without 
roots, upon which it would otherwise depend for its supply of 
nitrogenous food. 

In view of certain investigations which have been made of 
water flora and fauna for special purposes, I add a few words on 
the place of the water flora in the economy of Nature. The lower 
vegetation is of very great importance, especially the microscopic 
plants, innumerable plantations of which inhabit extensive tracts 
of all, and especially of northern, lakes. They move around in 
the water in masses or singly, changing the deep blue color of the 
spots destitute of organisms into green or dirty yellow. Most 
numerous among these minute plants wandering in lakes are the 
diatoms or siliceous Alg@, the richness of the forms of which 
surpasses all imagining. They consist of a nucleus of living sub- 
stance inclosed as in a box between two siliceous shells. These 
shells bear markings so fine that they are used, in the same way 
as the dust of butterflies’ wings, as tests for the delicaty of our 
best’ microscopes. The diatoms move through the water by the 
aid of a peculiar propulsory apparatus till they dying sink to 
the bottom and there go to help form the slime which is of so 
great importance in the evolutionary history of the crust of the 
earth. There are also diatoms in fresh water. They are the 
principal constituents of the brownish-yellow slippery coating of 
the stones in the beds of brooks. 

The work of these and other similar living beings in the econ- 
omy of Nature is not therefore lost, because they help with their 
dead remains to build up the dry land and prepare the ground 
for future generations. Their existence is thus of benefit to their 
fellow-creatures, As on the land, so there are plants in the sea 
which elaborate the unenlivened substances of the air and of 
the mineral kingdom and convert them into matter to become 
constituents of the bodies of living beings. Inasmuch as they 
serve as food, or as avimals living upon them fall victims to the 
larger animals, they are the support of the whole animal life 
of the ocean. When we consider that twelve million individ- 
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uals of one species of these sea plants hardly contain a half 
gramme of organic substance, the endless mass of life that 
perishes to form the material for a whale, for instance, becomes 
inconceivable.—Translated for The Popular Science Monthly 
from the Deutsche Rundschau. 





STUDIES OF CHILDHOOD. 
XI.—MATERIAL OF MORALITY. 


By JAMES SULLY, M.A., LL. D., 


GROTE PROFESSOR OF THE PHILOSOPHY OF MIND AND LOGIC AT THE UNIVERSITY COLLEGE, 
LONDON. 


(6) UNTRUTH AND TRUTH. 


E may now turn to the other main charge against children, 
that of lying. According to many, children are in general 
accomplished little liars, to the manner born, and equally adept 
with the mendacious savage. Even writers on childhood by no 
means prejudiced against them lean to the view that untruth is 
universal among children and to some extent at least innate.* ~ 
Here, surely, there is need of discrimination. A lie connotes, 
or should connote, an assertion made with full consciousness of 
its untruth and in order to mislead. It may well be doubted 
whether little children have so clear an apprehension of what we 
understand by truth and falsity as to be liars in this full sense. 
Much of what seems shocking to the adult unable to place him- 
self at the level of childish intelligence and feeling will probably 
prove to be something far less serious. It is satisfactory to note 
a tendency to take a milder and more reasonable view of this in- 
fantile fibbing; and what follows is based upon the excellent 
recent studies of Dr. Stanley Hall and M. Compayré.t 
It is desirable to inspect a little more closely the various forms 
of this early mendacity. To begin with those little ruses and dis- 
simulations which according to M. Perez are apt to appear almost 
from the cradle in the case of certain children, it is plainly diffi- 
cult to bring them under the category of full-fledged lies. When, 
for example, a child wishing to keep a thing hides it, and on your 
asking for it holds out its empty hands, it would be hard to say 
that this was a lie, even though there is a germ of deception in 
the action. We must remember that children have an early devel- 
oped instinct to secrete things, and the little dissimulations in these 








* See the quotations from Montaigne and Perez given by Compayré, op. cit., p. 309 ff. 
+ Stanley Hall, Children’s Lies, American Journal of Psychology, 1890. Compayré, 
op. cit., p. 309 ff. 
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actions may be a mere outcome of this hiding propensity, and the 
accompanying wish that you should not get the hidden thing. 
Refusals to tell secrets, or, as C—— called them, “ private se- 
crets” (a fine distinction), show the same thing. A child, when 
badgered, is most jealous in guarding what he has been told, or 
what his fancy has made a secret. The little ruses or “acted 
lies” to which I am now referring seem to me at the worst an 
attempt to put off the scent in what is regarded as a private mat- 
ter, and to have the minimum of intentional deception. 

More distinct marks of mendacity appear when the child 
comes to use language and offers statements which if he reflected 
he might know to be false. It may readily be thought that no 
child who has the intelligence to make statements at all could 
make false ones without some little consciousness of the falsity. 
But here I suspect we judge harshly, applying adult tests to cases 
where they are inappropriate. Anybody who has observed chil- 
dren’s play and dramatic talk and knows how readily and com- 
pletely they can imagine the nonexistent so as to lose sight of the 
existent, will be chary of using the word lie. There may be sol- 
emn sticklers for truth who would be shocked to hear the child 
in play saying, “I am a coachman,” “Dolly is crying,” and so 
forth. But the discerning see nothing to be alarmed at here, 
Similarly, when a little girl of two years and six months, after 
running over a pretty long series of sounds devoid of all mean- 
ing, said, “It’s because you don’t understand me, papa.” Here 
the love of mystery and secrecy, aided by the dramatic impulse, 
made the nonsense real talk. The wee thing doubtless had a 
feeling of superiority in talking in a language which was unin- 
telligible to her all-wise papa. 

On much the same level of moral obliquity are those cases 
where a child will say the opposite of what it is told, turning 
authoritative utterances upside down. A quaint instance is 
quoted by Compayré from Guyau. Guyau’s little boy (age not 
given) was overheard saying to himself, “ Papa parle mal, il a dit 
sevette ; bébé parle bien, il dit serviette.” Such reversals are a kind 
of play too; the child is weary of being told he is wrong, and for 
the moment imagines himself right and his elders wrong, im- 
mensely enjoying the idea. 

A graver-looking case presents itself when an “untruth” is 
uttered in answer to a question. C——,on being asked by his 
mother who told him something, answered “Dolly.” False, and 
knowingly false, somebody will say, especially when he learns 
that the depraved youngster instantly proceeded to laugh. But 
let us look a little closer. The question had raised in C——’s little 
mind the idea that somebody had told him. This is a process 
of suggestion, which as we shall see presently, sways a child’s 
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mind as it sways that of the hypnotized adult. And there close 
’ by the child was Dolly, and the child’s make-believe includes, as 
we all know, much important communication with Dolly. What 
more natural than that the idea should at once seize his imagina- 
tion? Butthelaugh? Well, I am ready to admit that there was 
a touch of playful defiance here, of childish mischief. The ex- 
pression on the mother’s face showed him that his bold, absurd 
fancy had produced its half-startling, half-amusing effect; and 
there is nothing your little actor likes more than this after effect 
of startling you. But more, it gave him at the same instanta 
glimpse of the outside look of his fancy, of the unreality of the 
untruth ; and the laugh probably had in it the delight of the little 
rebel, of the naughty, impish rogue who loves now and then to set 
law at defiance. 

Momentary vivid fancy, the childish passion for acting a part, 
this backed by a strong desire to startle, and a turn for playful 
rebellion, seems to me to account for this and other similar varie- 
ties of early misstatement. Naughty they no doubt are in a meas- 
ure; but is it not just that playing at being naughty which has 
in it nothing really bad, and is removed toto celo from downright 
honest lying? I speak the more confidently as to C——’s case, as 
I happen to know that he was in his serious moods particularly, 
one might add pedantically, truthful. 

A somewhat different case is where the vivid fancy underlying 
the misstatement leads to a more serious self-deception. The 
Worcester collection gives an example: “I was giving some cough 
sirup, and E——, aged three years and two months, ran to me,’ 
saying, ‘I am sick too, and I want some medicine.’ She then 
tried to cough. Every time she would see me taking the sirup 
bottle afterward, she would begin to cough. The sirup was very 
sweet.” This looks simply awful. But what if the child were of 
so imaginative a turn that the sight of the sirup given to the 
sick child produced a perfect illusion of being herself sick—an 
illusion strong enough to cause the irritation and the cough? 
The idea may seem far-fetched, but deserves to be considered be- 
fore we brand the child with the name liar. 

The vivid, fanciful realization, which in this instance was sus- 
tained by the love of sweet things, is in many cases inspired by 
other and later developed feelings. How much false statement— 
and that not only among little children—is of the nature of exag- 
geration and directed to producing a strong effect! When, for 
example, the little four-year-old draws himself up and shouts 
exultantly, “See, mamma, how tall I am—I am growing so fast I 
shall soon be a giant,” or boasts of his strength, and tells you the 
impossible things he is going to do, the element of braggadocio is 
on the surface and imposes on nobody. 
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No doubt these propensities, though not amounting in the 
stage of development now dealt with to full lying, may, if not re- 
strained, develop into true lying. An unbridled fancy and strong 
love of effect will lead an older child to say what it vaguely 
knows at the time to be false in order to startle and mystify 
others. Such exaggeration of these impulses is distinctly abnor- 
mal, as may be seen by its affinity to what we can observe in the 
case of the insane. The same is true of the exaggeration of the 
vainglorious or “showing-off ” impulses, as illustrated, for exam- 
ple, in the cases mentioned by Dr. Stanley Hall of children who, 
on going to a new town or school, would assume new characters 
which were kept up with difficulty by means of many false pre- 
tenses.* 

A fertile source of childish untruth, especially in the case of 
girls, is the wish to please. Here we have to do with very dis- 
similar things. An emotional child who, in a sudden fit of 
tenderness for mother, aunt, or teacher, gushes out, “Oh, I do 
love you!” or “ What sweet, lovely eyes you have!” or other pretty 
flattery, may be sincere for the moment, the exaggeration being 
indeed the outcome of a sudden ebullition of feeling. There is 
more of acting and artfulness in the flatteries which take their 
rise in a calculating wish to say the nice, agreeable things. Some 
children are, I believe, adepts at these amenities. Those in whom 
the impulse is strong and dominant are presumably those who, in 
later years, make the good society actors. In all this cliildish 
simulation and exaggeration we have to do with the germs of 
what may become a great moral evil—insincerity—that is, falsity 
in respect of what is best and ought to be sacred. Yet this 
; childish flattery, though undoubtedly a mild mendacity, is a most 
amiable mendacity through its charming motives, always sup- 
posing that it is a pure wish to please and is not complicated with 
an arriére pensée—the hope of gaining some favor from the ob- 
ject of the devotion. Perhaps there is no variety of childish fault 
more difficult to deal with, if only for the reason that in check- 
ing the impulse we are robbing ourselves of the sweetest offerings 
of childhood. 

The other side of this wish to please is the fear to give offense, 
and this, I suspect, is a fertile source of childish prevarication, 
% If, for example, a child is asked whether he does not like or ad- 
4 mire something, his feeling that the questioner expects him to 
3 say “ Yes” makes it very hard tosay “No.” Mrs. Burnett gives us 
e & reminiscence of this early experience. When she was less than 
= three, she writes, a lady visitor,a friend of her mother, having 
found out that the baby newly added to the family was called 
















































* Article Children’s Lies, p. 67. 
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Edith, remarked to her: “That’s a pretty name. My baby is 
’ Eleanor. Isn’t that a pretty name?” On being thus questioned 
she felt in a dreadful difficulty, for she did not like the sound of 
“Eleanor,” and yet feared to be rude and say so. She got out of 
it by saying she did not like the name as well as “ Edith.” 

These temptations and struggles, which may impress them- 
selves on memory for the whole of life, illustrate the influence of 
older persons’ wishes and expectations on children’s statements, 
It is possible that we have here to do with something akin to 
“ suggestion,” that force which produces such amazing results on 
the hypnotized subject, and which is known to be a potent influ- 
ence for good or for evil on the young mind. A leading question 
of the form: “Isn’t this pretty ?” “Aren’t you fond of me?” 
may easily overpower for a moment the child’s own conviction, 
superimposing that of the stronger mind. Such passive state- 
ments coming from a mind overridden by another’s authority are 
not to be confused with conscious falsehoods. 

This suggestion often combines with other forces. Here isa 
good example: A little American girl, sent into the oak shrubbery 
to get a leaf, saw a snake, which so frightened her that she ran 
home without the leaf. As cruel Fate would have it, she met her 
brothers and told them she had seen a “sauger.” “They knew” 
(writes the lady who recalls this reminiscence of her childhood) 
“a difference between snakes and their habits, and, boylike, 
wanted to tease me, and said, ‘’Twas no sauger—it didn’t havea 
red ring round its neck, now, did it?’ My heated imagination 


saw just such a serpent as soon as their words were spoken, and | 


I declared it had a ring about its neck.” In this way she was led 
on to say that it had scars and a little bell on its neck, and was 
soundly rated by her brothers as a “liar.”* Here we have a case 
of “illusion of memory ” induced by suggestion acting on a mind 
made preternaturally sensitive by the fear from which it had not 
yet recovered. If there was a germ of mendacity in the case, it 
must have sprung from the half-conscious shrinking from the 
brothers’ ridicule, the wish not to seem utterly ignorant about 
these boyish matters, the snakes. Yet who would say that such 
swift, unseizable movements of feeling in the dim background of 
consciousness made the child’s quick responses lies in the proper 
sense of the word ? 

It seems paradoxical, yet is, I believe, indisputable, that a large 
part of childish untruth comes upon the scene in connection with 
moral authority and discipline. We shall see by and by that 


unregenerate child-nature is very apt to take up the hostile atti- — 


tude of self-defense toward those who administer law and inflict 





* Sara E, Wiltse, The Christian Union, vol. xl, No. 26. 
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punishment, Even the mother herself, beloved as she undoubt- 
edly is, comes in for this antagonism. When the moral régime 
is severe and something like dread of punishment arises, the 
problem of self-protection is wont to be solved by well-known 
devices in the shape of subterfuges. In this way a child will 
say, “I didn’t hear you,” when a command is given and not at 
once obeyed; “ J didn’t make the mess, it was my hand,” and so 
forth. Quite young children will find their way to little ruses 
and deceits of this sort when brought face to face with a sharp- 
faced threatening authority. Thus a mite of three, having in a 
moment of temper called her mother “monkey,” and being ques- 
tioned as to what she had said, replied, “ I said I was a monkey.” 
In some cases the child does not wait to be questioned. A little 
girl mentioned by Compayré, being put out at something the 
mother had done or said, cried “ Nasty!” (vilaine); then, after a 
significant silence, corrected herself in this wise: “ Dolly nasty” 
(poupée vilaine). The skill with which this transference was 
effected without any violence to grammar argues a precocious art. 

I do not wish to say that these prevarications, these dodges for 
getting out of obedience, or, if disobedience has been detected, 
of evading punishment, are not rightly named untruths. With 
every wish to excuse children’s peccadillos one can not but recog- 
nize here a rudiment of the wish and intention to deceive. 

Yet surely it is a matter deserving of reflection that our modes 
of governing (or misgoverning) children so frequently develop 
these tricky prevarications, It is not too much to say that any- 
thing in the nature of a brutal and terrifying government drives 
children to these subterfuges as their only resource. I at least 
4 should never blame a child greatly for trying to save himself by 
an untruth with the terror of the “giant” armed with stick or 
cane hanging over him. 

Our moral discipline may develop untruth in another way. 
When the punishment has been inflicted and the governor, relent- 
ing from the brutal harshness, asks,“ Are you sorry ?” or “ Aren’t 
you sorry ?” the answer is exceedingly likely to be “ No,” even 
though this is in a sense untrue. More clearly is this lying of 
obstinacy seen where a child is shut up and kept without food, 
Asked, “Are you hungry ?” the hardy little sinner stifles his 
sensations and pluckily answers “ No,” even though the low and 
3 dismal character of the sound shows that the untruth is buta 
z half-hearted affair. 
om There is much even yet to be done in clearing up the modus 
operandi of cltildren’s lies. How quick, for example, is a child to 
find out the simple good-natured people, as the servant-maid or 
gardener, who will listen to his romancing and flatter him by 
appearing to accept it all as gospel! More significant is the fact 
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that intentional deception is apt to show itself toward certain 
’ people only. There is many a schoolboy who would think it no 
dishonor to say what is untrue to those he dislikes, especially by 
way of getting them into hot water, though he would feel it mean 
and base to lie to his mother or his father, and bad form to lie to 
the head master. Similar distinctions show themselves in earlier 
stages, and are another point of similarity between the child and 
the savage, whose ideas of truthfulness seem to be truthfulness 
for my people only. This is a side of the subject which would 
repay fuller inquiry. 

Another aspect of the subject which has been but little inves- 
tigated is the influence of habit in the domain of lying and the 
formation of persistent permanent lies. The impulse to stick 
to an untruth when once uttered is very human, and in the case 
of the child is enforced by the fear of discovery. This applies 
not only to falsehoods foisted on persons in authority, but to 
those by which clever boys and girls take pleasure in befocling 
the inferior wits of others, In this way there grow up in the 
nursery and in the playground traditional myths and legends 
which are solemnly believed by the simple-minded. Such inven- 
tion is in part the outcome of the “ pleasures of the imagination,” 
Yet it is probable that this is in all cases re-enforced not only by 
the wish to produce a showy effect, but by the love of power 
which in the child not endowed with physical prowess is apt to 
show itself in hoodwinking and practical joking. 

Closely connected with this establishment of permanent false- 
hoods is the contagiousness of lying. The propagation of false- 
hood is apt to be promoted by a certain tremulous admiration for 
the hardihood of the: lie and by the impulse of the rebel which 
never quite slumbers even in the case of fairly obedient children, 
I suspect, however, that it is in all cases largely due to the force 
of suggestion. The falsehood boldly anounced is apt to captivate 
the mind and hold it under a kind of spell. . 

This effect of suggestion in generating falsehood is very 
marked in those pathological or semi-pathological cases where 
children have been led to give false testimony. It is now known 
that it is quite possible to provoke in children between the ages 
of six and fifteen by simple affirmation, whether in the waking 
or in the sleeping state, illusions of memory, so that they are 
ready to assert that they saw things happen which they had 
never seen.* 





* M. Motet was one of the first to call attention to the forces of childish imagination, 
and the effects of suggestion in the false testimonies of children. Les faux temoignages 
des enfants devant la justice, 1887. The subject has been further elucidated by Dr. 
Bérillon. 
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So much as to the several manners and circumstances of child- 
ish lying. In order to understand still better what it amounts to, 
how much of conscious falsehood enters into it, we must glance at 
another and closely related phenomenon—the pain which some- 
times attends and follows it. 

There is no doubt that a certain number of children expe- 
rience qualms of conscience in uttering falsehood. This is evi- 
denced in the well-known devices by which the intelligence of 
the child thinks to mitigate the lie,as when on saying what he 
knows to be false he adds mentally, “Ido not mean it,” “in my 
mind,” or some similar palliative.* Such dodges show a meas- 
ure of sensibility—a hardened liar would despise the shifts—and 
are curious as illustrations of the childish conscience and its 
unlearned casuistry. 

The remorse that sometimes follows lying, especially the first 
lie which catches the conscience at its tenderest, has been remem- 
bered by many in later life. Here is a case: A lady friend 
remembers that when a child of four she had to wear a shade 
over her eyes. One day, on walking out with her mother, she was 
looking, child-wise, sideward instead of in front, and nearly 
struck a lamp-post. Her mother then scolded her, but presently, 
remembering the eyes, said, “ Poor child, you could not see well.” 
She knew that this was not the reason, but she accepted it, and 
for long afterward was tormented with a sense of having told 
a lie. Miss Wiltse, who tells the story of the mythical’ snake, 
gives another recollection which illustrates the keen suffering of 
a child when it becomes fully conscious of falsehood. She was as 
a small child very fond of babies, and had been permitted by her 
mother to go, when invited by her aunt, to nurse a baby cousin, 
One day, wanting much to go when not invited, she boldly in- 
vented, saying that her aunt was busy and had asked her to 








‘ia spend an hour with the baby. “I went,” she adds, “not to the 
‘ ' baby, but by a circuitous route to my father’s barn, crept behind 
. one of the great. doors, which I drew as close to me as I could, 


vainly wishing that the barn and the haystacks would cover me; 
then I cried and moaned Ido not know how many hours, and 
: when I went to bed I said my prayers between sobs, refusing to 
‘ tell my mother why I wept.” + 

‘ Such examples of remorse are evidence of a child’s capability 
$ of knowingly stating what is false. This is strikingly shown in 
a Miss Wiltse’s two reminiscences, for she distinctly telis us that in 
4 the case of her confident assertion about the imaginary snake 
4 with ring and bell she felt no remorse, as she was not con- 
scious of uttering a lie, But these sufferings of conscience point 











* See Stanley Hall, op. cit., p. 68 f. + Loe, eit. 
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to something else—a sense of awful wickedness, of having done 

' violence to all that is right and holy. How, it may be asked, 
does it happen that children feel thus morally crushed after tell- 
ing a lie ? 

Here is a question that can only be answered when we have 
more material. We know that lying is, among all childish 
offenses, the one which is apt to be specially branded by theologi- 
cal sanctions. The physical torments with which the “lying 
tongue” is threatened may well beget terror in a timid child’s 
heart. I-think it likely, too, that the awfulness of lying is 
thought of by children in its relation to the all-seeing God, who, 
though he can not be lied to, knows when we lie. Possibly the 
inaudible palliative words added to the lie are specially intended 
to put the speaker straight with the heart-searching God. 

Further inquiry is, however, needed here. Do children con- 
tract a horror of a lie when no religious terrors are introduced ? 
Is there anything in the workings of a child’s own mind which 
would lead it to feel, after its first lie, as if the stable world were 
tumbling about its ears? Let parents supply us with facts here. 

Meanwhile I will venture to put forth a conjecture, and will 
gladly withdraw it as soon as it is disproved. 

‘  $o far as my inquiries have gone, I do not find that children 
brought up at home and kept from the contagion of bad example 
do uniformly develop a lying propensity. Several mothers assure 
me that their children have never seriously propounded an un- 
truth. Ican say the same about two children who have been 
especially observed for the purpose.* 

This being so, I distinctly challenge the assertion that lying is 
instinctive in the sense that a child, even when brought up among 
habitual truth-tellers, shows an unlearned aptitude to say what it 
knows to be false. 

I go further and suggest that where a child is brought up 
normally—that is, in a habitually truth-speaking community—he 
tends quite apart from moral instruction to acquire a respect for 
truth as what is customary. Consider for a moment how busily 
a child’s mind is occupied during the first years of linguistic per- 
formance in getting at the bottom of words, of fitting ideas to 
words when trying to understand others, and words to ideas 
when trying to express his own thoughts, and you will see that 
all this must serve to make truth—that is, the correspondence of 
statement with facts—something matter-of-course, something not 


to be questioned, a law wrought into the very usages of daily life 





* Dr. Stanley Hall, when he speaks of certain forms of lying as prevalent among chil- 
dren, is, as he expressly explains, speaking of children at school, where the forces of con- 
tagion are in full swing. 


bs ee alin ay a 
< bs 4 _ 
Aptcttungid S 
ee Seer oe | 















aida 
sid . 


si ni siete 


% a i 
sp alle oe eit re le 














Sy Ups ae 7 
od i us 


STUDIES OF CHILDHOOD. 817 
which he never thinks of disobeying. We can see that children 
accustomed to truth-speaking show all the signs of a moral shock 
when they are confronted with assertions which, as they see, do 
not answer to fact. The child C—— was highly indignant on 
hearing from his mother that people said what he considered 
false things about horses and other matters of interest; and he 
was even more indignant at meeting with any such falsity in one 
of his books, for which he had all a child’s respect. The idea of 
perpetrating a knowing untruth, so far as I can judge, is simply 
awful to a child who has been thoroughly habituated to the prac- 
tice of truthful statement. May it, then, not well be that when a 
preternatural pressure of circumstances pushes the child over the 
boundary line of truth, he feels shock, horror, a giddy and aching 
sense of having violated law—law not imposed by the mother’s 
command, but rooted in the very habits of social life? I think 
the conjecture is well worth considering. 

Our inquiry has led us to recognize, in the case of cruelty and 
of lying alike, that children are by no means morally perfect; 
they have tendencies which, if not counteracted or held in check 
by others, will develop into true cruelty and true lying. On the 
other hand, our study has shown us that these impulses are not 
the only ones. A child has impulses of kindness, which alternate, 
often in a capricious-looking way, with those of inconsiderate 
teasing and tormenting; and he has, I hold, side by side with the 
imaginative and other tendencies which make for untruthful 
statement, the instinctive roots of a respect for truth. These 
tendencies have not the same relative strength and frequency of 
utterance in the case of all children, some showing, for example, 
more of the impulse which makes for truth, others more of the 
impulse which makes for untruth. Yet in all children probably 
both kinds of impulse are to be observed. All which means that 
the child is at first a congeries of uncodrdinated propensities, 
some favorable, others unfavorable, to what we mean by goodness, 
and that education has to transform this into a moral organism 
in which the tendencies to the good shall become supreme and 
act controllingly on the tendencies to the bad. 








THE English Chemical Society has conferred its Faraday medal on Lord 
Rayleigh in recognition of the investigation that has led to the discovery 
of argon. Chemists have before this made excursions into the domain of 
physics; but Lord Rayleigh, a physicist and mathematician, has turned the 
tables upon them by making a discovery of first-rate importance in the 
domain of chemical inquiry. His work is the more remarkable because it 
was carried on on purely physical lines. It is curious to reflect that only 
lack of needful delicacy in measurement delayed for one hundred and ten 
years the discovery on the threshold of which Cavendish stood in 1785. 
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HUNTING WITH BIRDS OF PREY. 
Br M. EDOUARD BLANC. 


MONG the animals that man has in different periods of his- 
tory forced to serve his purposes, none are now so much 
neglected in western lands as birds of prey. These creatures, how- 
ever, at a time which is not yet far away from us, constituted the 
essential factor of falconry, which was a few centuries ago held in 
the highest honor. This sport, although it has fallen into decay 
in Europe, is still practiced in northern Africa and some parts of 
Asia, chiefly central Asia. Having had occasion to indulge in it 
much on my own account in both these regions, I am able to 
speak from personal experience of the manner in which it is prac- 
ticed there. Falconry in Africa, where it has come down from 
the Arabs of the middle ages, has been described many times, 
especially from the picturesque point of view. I shall speak espe- 
cially of the sport in central Asia, where, while it is less known 
to Westerners, it is practiced more perfectly than in any other 
country. It has entered completely into the habits of the people, 
and it is not there, as in Africa, limited to a small number of 
wealthy proprietors. " 
The exhibition at Tashkend in 1891 included a department of 
the chase, in which the most distinguished falcon teams of Tur- 
kistan figured prominently. The Khan of Khiva was an exhib- 
itor, and was represented by his best birds and his most skillful 
falconers. Instead of allotting the prizes, according to the most 
usual plan, to the best-looking birds, matches were instituted and 
the relative merit of the competing birds was determined by the 
test of what they could do. I had an opportunity on this occa- 
sion to make a thorough study of the technical details of a sport 
which I had already practiced under different circumstances, 
Such large birds as the eagle are trained for falconry in Tur- 
kistan, and are used for the capture of foxes, gazelles, antelopes, 
and even, it is said, deer. They are so heavy that the falconer is 
not able to carry them on his arm alone, and has to support it on 
a wooden prop, the base of which is attached to his saddle. 
According to the Arabian traditions, the training of the falcon 
to hunt was first accomplished by an inhabitant of Mosul; but 
the training of the eagle has been practiced by the Chinese and the 
Mongols from an antiquity much more remote than the Arabian 
period, and falconry was probably introduced into Turkistan 
from the north of China, and then into Persia, perhaps by some 
Hunnish people. 
Falconry is so deeply established in Turcoman life that people 
in modest conditions and even children engage in it. A favorite 
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winter game of the children in the streets of Samarcand and other 
large cities of central Asia consists in setting in flight crows 
which are held by long strings tied to the hand, and practicing 
the exercises of falconry with them. 

Female birds are preferred in both Asia and Africa, as being 
larger and stronger than males, and are more readily trained; 
but males are also sometimes used. Among the great variety of 
birds of prey in Turkistan, those which are habitually domesti- 
cated are first the falcons and hawks. The common goshawk 
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(Astur palumbarius) and the sparrow hawks (Accipiter nisus and 
Accipiter virgatus) are most usually employed and most valued. 
They are used principally for taking pheasants, partridges, and 
; quails. Most of the buzzards are trained. The kites, which were 
supposed in ancient European falconry not to be susceptible of 
training, are used with success. The Milvus melanotis, which 
has been identified by Pallas with the black kite of Europe, but is 
probably distinct, proves to be quite tractable. 

The golden eagle (Aquila chrysaétos), Aquila daphnea, and 
Aquila clanga are habitually trained, and are mentioned by trav- 
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elers, and other varieties or species of eagle are employed. Owls 
‘are sometimes trained, but are good only for hunting at night. 

Every Turcoman has at least one of these trained birds, of 
breed and size corresponding with his fortune. They may be 
seen sitting on their perches in the rear of the bazaars and in the 
meanest shops, where they are made as much of as any other do- 
mestic animal. Whenever their owner goes out for any long dis- 
tance over the plains, he takes his bird on his wrist or on the horn 
of his saddle, and if any game crosses his track launches the fal- 
con out against it,as surely as a European or American would 
shoot at it. The falcon, let loose, flies till it is directly over the 
game, and then pounces down upon it in a dizzy fall which re- 
quires to be directed with the most exact precision, for, with his 
wings folded, he descends in the perpendicular line, by the sheer 
force of his weight, and may strike the game or not. If he fails, 
the hunter draws him in and holds him ready to be sprung at the 
next victim. 

Birds intended to be used in faiconry are taken from the nests 
when very young and trained from the beginning. They are 
easily found, for, there being no trees in the steppes, they are 
obliged to nest on the ground or in bushes. Adult birds can also 
be captured and made useful, and this is done among the Arabs 
as it formerly was in Europe. One of the methods of catch- 
ing them is ingenious and curious. Pebbles as large as the bird 
can swallow without great inconvenience are dipped in blood, 
which is allowed to curdle on their surface, and are put in places 
which the hawks frequent. The birds swallow them greedily till 
they are so weighted down that they can not fly away. The 
hunters then come up and take them by hand. 

As the purpose of central Asian falconry is different from that 
which was sought in European falconry in the middle ages, dif- 
ferent qualities are prized in the birds. Originally, indeed, the 
purpose was the same in both regions—namely, to capture game 
which could not be reached with the imperfect arms in use. But 
falconry became a fine art in Europe, and the skill acquired in 
cultivating it caused it to be kept in practice long after firearms 
became common. It was practiced as a matter of pastime and a 
method of showing off accomplishments; and there was an #s 
thetic pleasure in watching the lofty flight of the birds and the 
precision and swiftness with which they would light upon their 
prey. Those birds were valued highest which, when they missed 
their mark, would spread their wings before they reached the 
ground, and soar up again, trying to recover by the speed of 
their flight the advance which the game made in the interval, and 
then dash down again and again until they succeeded or the game 
got out of their reach. On the other hand, those birds which flew 
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directly from the falconer’s hand to the game and seized it were 
regarded as ignoble and of base flight. The Turcomans, Chinese, 
and Kirghiz, being more practical in their views, especially es- 
teem these birds of direct flight, and have carried their training 
to a high degree of perfection. The Turcoman nomad, hunt- 
ing his game as a matter of business, does not want his falcon 
to attack it too savagely; that would be a waste. His bird 
should strike the animal 
as a bullet or an arrow 
would, and, if he misses 
it, should stay upon the 
ground within reach of 
his master. In the oases 
like those of Samarcand 
and Tashkend, wooded 
with large trees and inter- 
cepted by high walls and 
wide and deep canals, a 
bird making long and cir- 
cuitous flights would be 
often out of sight and 
sometimes hard to find. 
Hence birds that fly low 
are preferred to those that 
soar aloft. 

Under these conditions 
the manner of dispatch- 
ing the bird is of consider- 
able importance. It is not 
usual to dispatch it for 
the game when it is still, 
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the game is first seen and st a) 

while it is yet in motion, Fre. 2.—Gosnaw (Astur palumbarius). 
and it should be started 

in such a way that the game shall be the first thing to attract its 
attention. 

The only special articles in the costume of the falconers are 
the -glove and the bird’s hood. The glove is of white goatskin, 
and is armed with a gauntlet for the lower arm. The hood isa 
little sack of leather or padded cloth, furnished with a running 
string at its lower part and a leather or metallic ring on the up- 
per part. To put the cap on, the bird is offered a piece of meat, 
while the owner holds the hood in such a position that it can be 
slipped over the bird’s head as it stretches it out for the morsel. 
The meat is not given to the falcon, because if it were he would 
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not be so eager to pursue the game. It might be supposed that 
. the falcon would not be drawn to its master by such deceit, but 
he comes to know his proprietor very well. Decoys are used in 
training the birds—a piece of stuffed rawhide so fixed as to re- 
semble a hare or other animal sitting on the ground, or some 
feathered object which when thrown into the air falls with mo- 
tions like those of a wounded bird. Falconers further provide 
themselves with a tambourine to call the bird back, a wooden 
prop fixed to the saddle and forked at the other end to sustain the 
arm on which the bird is carried, and perches and cages for use at 
home. 

As a rule, the smaller these birds of prey are, the more ardent 
and brave they seem to be. Very small sparrow hawks and hob- 
bies will attack ducks six times as large as themselves, while most 
of the larger falcons are only 
moderately eager for the hunt. 
Eagles, notwithstanding their 
size and strength, have very 
‘little interest in the sport, and 
have to be very hungry before 
they will attack game, and 
then the game must not be 
very far away, else they will 
simply look at it with a philo- 
sophic air calculated to make 
the hunter frantic. 

The falcons of Africa are 
competent to capture chiefly 
hairy game, while of feathered 
game they are effective only 
against small birds and young 
bustards running along the 
ground. A good Asiatic fal- 
tae? con, on the other hand, is effi- 

Fie. 3.—Srarrow Hawk (Accipiter nieuws). cient against every kind of 
game bird except pigeons. 

Quails are almost a sure prey to them, and they can catch three 
fourths of the partridges and half the ducks which they attempt. 
Ducks, if they are missed at the first descent, often succeed in 
escaping, either by their cunning or by their power of flight. 
Pigeons are never taken unless they are surprised or have been 
wounded. In general, the Asiatic falcons have greater powers of 
flight than their African congeners; but the African birds are 
more trusty than the Asiatic. They are in the habit of hunting 
together, of assisting and re-enforcing one another, and will often 
answer when their name is called. In chasing a hare, for instance, 
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these birds will fly in a circle, on the lookout for game, in the 
direction toward which they are dispatched by command, or by 
the course of the horsemen. When one of them perceives a hare, 
he aims for it, in order to fall headlong upon it, trying to strike 
it with his claws or with his beak. If the animal does not remain 
still and the dash is therefore a failure, the bird reascends and 
tries his manoeuvre over again, calling at the same time to his 
comrades, They respond, and dash in turn at the game till it is 
dispatched. If it escapes after it has been missed and succeeds 
in hiding itself, the birds describe circles as dogs do on similar 
hunts, and the one which finds it first calls to the others. 

The Turkistan birds hunt each on his own account, and are 
indifferent about seeking game that they have missed. In a few 
instances, where wealthy proprietors have large packs, the birds 
have been taught to hunt together and to rally to one another; 
but such cases are exceptional.—Translated for The Popular Sci- 
ence Monthly from the Revue Scientifique. 





WAR AS A FACTOR IN CIVILIZATION. 
By CHARLES MORRIS. 


Ms progress toward civilization has been by no royal 
road, His every step has been met by opposing influences, 
some of them inherent in Nature, others in the conditions of the 
social organism, whose action is to prevent any rapid or contin- 
uous development. He has, on the other hand, been helped by 
numerous agencies, some of them such as seem by no means 
adapted to become aids to civilization. Of these, unlikely as it 
may appear, the most important and effective has probably been 
that of war, an agent usually looked upon as simply destructive, 
but which is, as I hope to show, largely constructive in its 
effects. é; 

It may seem to many readers absurd to speak of war as a help- 
ful agency in civilization. It is the general impression that a 
state of profound peace, with its consequent agricultural and 
mechanical industries, is most conducive to human advancement. 
Warfare is usually looked upon as simply destructive, and as 
destitute of any redeeming feature; and yet I venture to claim 
that all the civilizations to-day existing were in their origin 
largely the results of ancient wars; and that peace, in the long 
past of the human race, was almost a synonym for social and 
intellectual stagnation. The views usually entertained as to the 
comparative advantages of peace and war apply only to our own 
enlightened age, and are not wholly correct even now. As applied 






vw. 


, . 


824 THE POPULAR SCIENCE MONTHLY. 


to the past ages of barbarism and semi-civilization they are far 
‘from being correct. Nor will it be difficult, in support of the 
above assertion, to present instances of long-prevailing peace and 
of continued warfare, and to show that the latter has had far the 
most beneficial influence on human progress. 

I shall adduce some such instances here as historical evidences 
in support of my proposition, and afterward consider the causes 
which lead to such seemingly improbable results. While it may 
not be possible to name any nations which have existed for a 
long period in a state of profound peace, there are two very prom- 
inent ones which during many centuries have not indulged, or 
only to an unimportant extent, in foreign warfare. These two 

\Possessors of the golden age of peace are China and India. They 
have had their petty internal combats, but they have not gone 
abroad as conquerors. They have been conquered, at long inter- 
vals apart, by exterior races; but the influx of strange peoples 
has been like that of the waters of a brook into a lake—the vast 
masses of the conquered have given color to, instead of receiving 
color from, their few conquerors. ‘Thus, in these two great na- 
tions, the results of long-continued peace have been attained to a 
more complete extent than elsewhere in the world of civilization. 

But when we look at these results we are not strongly en- 
couraged in favor of a golden age of peace. These nations have 
growr old as many men grow old, their prejudices become rigid, 
their conceits hardened, their beliefs inflexible. They have 
reached the limit of their narrow line of development, and crys- 
tallized there. Their ideas of industry, of social custom, of law 
and government, have become fixed and unchangeable. National 
isolation has removed China from the useful influence of intel- 
lectual contact with exterior peoples. Mental isolation has had 
the same effect in India. Local pride and self-satisfaction have 
hindered progress, but they have not hindered the deterioration 
which is sure to set in when progress halts. These nations hav- 
ing, ages ago, lost all active development, and solidified into un- 
changeable forms, they have become subject to the influences 

which affect a tree that has ceased to grow. Inevitable decay 
has supervened. Whole swarms of political, social, and moral 
delinquencies have crept in and fastened themselves upon the 
body corporate, which has lacked the vitality to throw them off, 
and which is being gradually consumed by these eating para- 
sites. 

It may be argued, however, that both these nations had at- 
tained a considerable degree of civilization before their prog- 
ress became thus checked. This must be admitted; but it must 
also be admitted that this progress was chiefly attained during 
their earlier, warlike stage. Of this we have abundant evidence. 
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The intellectual growth of the Hindu people was certainly most 
pronounced in that early period when they were marching south- 
ward through hostile realms, and afterward fiercely fighting 
with the Indian aborigines fora home, It seems to have culmi- 
nated shortly after this period, and before they sank into their 
subsequent state of profound peace. Since then they have pro- 
duced literature, but have not advanced in civilization. In China, 
also, there is historical evidence of an ancient state of affairs 
widely different from that now existing. The earlier annals of 
the Chinese nation present us with a series of separate, independ- 
ent provinces, among which China proper occupied but a con- 
tracted section in the northwest of the present empire. Gradu- 
ally, through continued aggression, this province extended its 
borders, brought the others under a sort of feudal allegiance, and 
finally into complete subjection. During this period civilization 
was progressing. But since the final establishment of the empire 
within its present boundaries, and its inauguration of the policy 
of peace, progress seems to have halted, and mental stagnation to 
have replaced the ancient intellectual vitality. 

If we now come to consider instances of warlike nations, it 
will be found that a complete parallel can not be made. War- 
like nations do not subsist through uncounted generations like 
those at peace. They conquer and they are conquered; they de- 
stroy and they are destroyed; they die and leave their heirs. To 
consider them properly we must follow them through the long 
line of their descent, and see how the successive offspring have 
wrought with the talents of their far-off ancestry. This can not 
be easily done. Each heir has inherited from several warli*« 
predecessors. There are no entailed estates of human progress, 
no fixed hereditary successions. The world has gathered up the 
scattered possessions of its broken peoples and built new empires 
upon their ruins, 

Various examples of marked progress in warlike nations might 
be adduced from ancient history, particularly in the cases of 
Greece and Rome. In more modern times we have examples in 
the history of the Arabians after their proselyting outburst, of 
Spain after the expulsion of the Saracens, of Europe during the 
Crusades, and in the infiltration of liberal ideas into the European 
mind during the Napoleonic wars. But for a more complete illus- 
tration, equaling in length the period of the Chinese Empire, the 
history of western Europe during its whole civilized period must 
be taken, since, as the former presents us with an instance of 
almost unbroken peace, the latter yields an example of alniost 
unceasing war. For several thousand years this region has been 
a theater of conflict: first, between Rome and its barbarian neigh- 
bors; second, between the Europeans and their Asiatic invaders; 
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third, between the several tribes and nations that succeeded Rome, 
‘There has been no rest in Europe, no isolation. War has gone 
on almost unceasingly, between lord and lord, tribe and tribe, 
nation and nation; and civilization has kept pace with it, devel- 
oping with a rapidity in marked contrast with the stagnation of 
China during the same period. 

The difference is a striking one. That war was its cause, it is 
true, may be open to question. Race distinctions may have had 
much to do with it; but these are certainly insufficient to explain 
the greatness of the difference, particularly when we remember 
that during the warlike and advancing period of China the Ar- 
yans of Europe were, so far as we are aware, in a state of tribal 
isolation and stagnation, with no hostilities other than intertribal 
quarrels. How long they had remained in this condition no one 
can tell. They broke out of it only when their period of migra- 
tion and of warlike relations with foreign peoples began, and 
from that time forward they have steadily advanced from bar- 
barism to high civilization. 

If we ask what is the philosophy of this, the answer may not 
be difficult to reach. Unlike the fixed conservatism of peace, war 
introduces new conditions, new foundations for human thought, 
on which the edifice of future civilization may be erected; and, 
breaking up the isolation of peace, it spreads these conditions 
throughout the world, making distant nations participants in 
their influences. The progress of mankind means simply the 
development of the human mind. Ideas are the seeds of civiliza- 
tion, and under whatever form it appears the idea must be born 
first, the embodiment must come afterward. In seeking for the 
causes of advancement, then, we must seek for the sources of new 
ideas; but, as experience lies at the root of ideas, new ideas can 
only arise from new experiences. Whence, then,do we derive our 
experiences ? No isolated individual can learn much of himself. 
His own powers of observation and thought are limited. Our 
minds can only rapidly develop when we avail ourselves of the 
experience of others. In this way only can they become store- 
houses of new thoughts. There is a common stock of such 
thought abroad in the world, from which we derive the great 
mass of the ideas which we call our own. And, obviously, that 
mind will be most developed which comes into contact with and 
assimilates the greatest number of these thoughts. 

The same holds good with nations. An isolated nation is in 
the same position as an isolated individual. Its experiences are 
limited, its ideas few and narrow in range. Its thoughts move 
in one fixed channel, and the other powers of its mind are apt to 
become virtually aborted. An isolated nation, then, is not likely 
rapidly to gain new ideas. Yet peace, in all barbarian and semi- 
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civilized nations, seems to tend strongly toward this condition of 
isolation; and such isolation in its conservative influence is a 
fatal bar to any wide or continuous progress. The long persist- 
ence of one form of government, of one condition of social cus- 
toms, of one line of thought, tends to produce that uniformity of 
character which is so fatally opposed to any width of develop- 
ment or breadth of mental grasp. From uniformity arises stag- 
nation. Its final result is a dead pause in mental advancement, 
Variety of influences and conditions alone can yield a healthy 
and vigorous growth of thought. The movement of the national 
mind in any one line must soon cease, Its limit is quickly reached, 
unless it be aided by development in other directions. China 
affords us one example of this. There the religion is the worship 
of ancestors, or the Buddhistic atheism ; the learning is the ethics 
of Confucius; the government is a patriarchal despotism. Re- 
ligion, learning, and political institutions are thus innately pro- 
saic; there is nothing to arouse the imagination; the mind of the 
whole people has become hereditarily stagnant through its ages of 
continuance in this state. In India, on the contrary, the imagina- 
tion has been fostered at the expense of the reasoning faculties; 
literature, religion, and political relations are full of an unpruned 
growth of fancy; and the historical works, which form the basis 
of the literature of practical China, are unknown in imaginative cg 
India. — 
Such are some of the results of an isolated national develop- 
ment. Progress, in such nations, can not proceed far; for the 
mind, to attain its best results, must unfold all its faculties 
together. These strike fire from each other, and produce a genial 
flame where otherwise would be but smoldering embers, Every 
separate nation is subject to special conditions. It gains laws, 
customs, and possessions in accordance therewith. A number of 
isolated nations is equivalent to a number of separate individuals, 
each content with his own range of experiences and stock of ideas, 
and refusing, through prejudice or bigotry, to accept those of 
others. But when once individuals intimately mingle, and begin 
to compare thoughts and interchange ideas, a rapid mental growth 
takes place in each. A similar mental contact is not easy between 
nations, Isolation and national prejudice form barriers over 
which thought can but slowly make its way. Yet, evidently 
enough, were nations, after attaining the limit of progress in their 
special lines, to be thoroughly mingled, each falling heir to the 
mental growth of all the others, a sudden and rapid intellectual 
progress might well be achieved, hosts of new ideas arising from 
this grand influx of new experiences. In barbarian and semicivil- 
ized communities such an intermingling proceeds but slowly in 
times of peace. <A certain degree of intercommerce and of emi- 
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gration may exist. But emigration under barbarian conditions 
does not usually bring peoples into contact, except it be the harsh 
contact of war.- The only peaceful contact is the commercial one, 
Merchants, undoubtedly, in early times penetrated foreign tribes 
and nations, and brought home, in addition to their wares, stories 
of what they had seen and learned abroad. But the merchants 
were too few, too ignorant and prejudiced, and too little given to 
observation, to spread much useful information in this way ; and 
their peoples were too self-satisfied to give up any customs and be- 
liefs of théir own for those thus brought them. 

How, then, could any effective result from national contact be 
produced ? In primitive times the only effective agency must 
have been that of war. Destructive as this is in its results, it has 
the one useful effect of thoroughly commingling diverse peoples, 
bringing them into the closest contact with each other, and fore- 
ing upon the attention of each the advantages possessed by the 
other. The caldron of human society must be set boiling before 
its contents can fully mingle and combine. War is the furnace 
in which ‘this ebullition takes place, and through whose activity 
human ideas are forced to circulate through and through the 
minds of men. 5 

But there is a special cause that renders war peculiarly effect- 
ive in this direction. In every war there are two peoples to be 
considered, the invaders and the invaded. The latter remains at 
home, on the defensive, its government intact, its prejudices con- 
| densed by hatred of the invaders, its people strongly bent on both 
mental and material resistance. The invaders, on the contrary, 
not only leave their country behind them, but they leave its laws 
and conditions as well. They march under new skies, over new 
soils, through new climates. They come into the closest contact 
with new customs, laws, and conditions. And their local preju- 
dices only partially march with them. The laws of the peaceful 
state are abrogated in the army. Its members are brought under 
other laws and disciplines. Religious influences weaken. A sense 
of liberty fills the mind of the soldier; expectancy arises; new 
hopes and fears are engendered ; the old quiet devotion to law be- 
comes a tendency to license. 

Thus the mind of the soldier is in a state essentially unlike 
that of the peaceful citizen. The one is heated where the other is 
cool; expectancy in the one replaces the fixed prejudice of the 
other ; a tendency to license and insubordination in the one re- 
places the law-abiding disposition of the other. The intellect of 


the soldier is therefore in a state rendering it a quick and ready ~ 4 


solvent of new experiences. All its fixity of ideas is broken up, 
the deep foundations of its prejudices are shaken, it is in a recep- 
tive condition; fresh thoughts readily pass the broken barriers of 
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its reserve, it is freely open to ideas which it would have sternly 
refused in its cold, unsolvent, peaceful stage. 

For this reason we find races which have dwelt long in self- 
satisfied barbarism suddenly leaping into civilization when they 
assume the rdle of conquerors. The savage hordes of Timur 
developed, in a few generations, into the comparatively civilized 
Mogul people of India. From the Saxon pirates who conquered 
England an Alfred the Great soon arose. The Norman invaders 
of France quickly threw aside their barbarism and emerged into 
chivalry. 

This rapid change in mental conditions is not displayed by 
conquered nations. They remain sullen and obstinate. Though 
conquered physically, they continue mentally on the defensive, 
Yet the mental resistance of a subject people to their conquerors 
is only temporary. There is nothing more difficult than to raise 
fixed barriers in the mind against the influx of thought. The con- 
querors force on their subjects new social customs and new polit- 
ical institutions. No one can hinder himself from thinking and 
comparing, and the mind involuntarily opens to take in the ad- 
vantageous ideas which may be thus presented to it. It is usually 
religious infusion that is longest resisted. Yet this, too, makes 
its way rapidly if there is a strong effort to enforce it. Witness 
the quick outflow of Mohammedanism through the conquered na- 
tions of Asia and Africa. 

The results of invasion in this direction depend largely on the 
comparative civilization of the conquerors and the conquered. If 
a barbarous people overflows a civilized, the mental level of the 
conquerors is sure to be raised, but that of the conquered is very 
likely to be lowered. Yet the result is not a mean between the 
two grades of advancement; for ideas are hard to kill out. Un- 
like material possessions, they are capable of unlimited duplication. 
An idea is the one human possession that can be at once kept and 
given. Thus the ideas of the conquered infuse themselves irre- 
sistibly into the minds of their barbarian conquerors, becoming 
the mutual property of both peoples. If the conquering racé be 
the most advanced, the process is somewhat different. They are 
likely to avail themselves of all the good they can obtain from 
the subjected people, and usually endeavor to force upon them 
their own form of mental discipline and social organization. Re- 
sistance to this influence is ineffective if the subjection be long 
continued. Roman thought and Roman civilization followed 
Roman conquest over half the ancient world. And when Rome 
was finally overflowed by barbarians, the persistent Roman 
thought exercised its lifting force on these conquering tribes, 
gradually reproducing the downtrodden civilization. 

Another consideration naturally flows from the above review 
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of war as a civilizing agency. This is, that the greater the diver- 
‘sity in conditions between two warring nations, the greater is 
their mutual benefit. Civil wars usually yield but small results 
in this direction. Few new experiences are gained. It is but the 
commingling of two similar fluids. Yet in a case like that of our 
American civil war, where the existence of widely different con- 
ditions in two opposed sections of the country is the determining 
cause of the war, very important advantages to civilization may 
be gained. It would have taken many years of peace to produce 
as strong a-feeling of the moral obliquity of slavery as was pro- 
duced in four years of war. The heated minds of our people re- 
ceived the doctrine of abolitionism as a river of new thought, 
where before it had been but atricklingrivulet. And the overflow 
of this new thought is gradually making itself felt in the South, 
despite the fact that the conquerors have left them to their pre- 
vious isolation. 

Thus it is not only the soldier’s mind that is heated and recep- 
tive; the same condition, in a lesser degree, exists in the nation 
for whose ‘benefit the army is fighting. . The souls of the people 
march, if their bodies do not, with the army. They are excited, 
hopeful, eager to participate in its booty, and ready to be influ- 
enced by its experiences. And when the conquerors return with 
spoils in their hands, and new thoughts, beliefs, and aspirations 
in their minds, they mingle intimately with a people eager to 
participate in their gains, and in a mental condition highly recep- 
tive to their new ideas. The more diverse these from the previous 
mental state of the people. the greater is the warping influence 
upon the national mind, and the more decided are the new con- 
ceptions attained. Nor in any such case does the conquering race 
simply lift itself toward the level of the conquered. If we cause 
oxygen and hydrogen to combine, the result is not oxygen or 
hydrogen, but water. And, in like manner, the mingling of two 
diverse grades of thought yields a compound that resembles 
neither of its constituents, but is a new phase of civilization, a 
positive step forward in progress. 

Thus the world progressed through its long ages of partial 
civilization. The combined experiences of the members of a tribe 
yielded a certain degree of advancement, and there stopped. Each 
tribe differed from all others to the extent that its experiences and 
their resulting ideas differed. During peace the tribes repelled 
each other and remained intact, each with its special form of men- 
tal progress. In war they overflowed each other, greatly diver- 
sified thoughts and habits were brought into intimate contact, 
new ideas were engendered from the mixture, new forms of civil- 
ization arose. And as war was almost incessant, so these new 
products of thought were constantly brought into existence. 
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Nomads became agriculturists through conquest; but the habits 
and ideas gained in a nomadic life mingled with those of the con- 
quered agriculturists, and yielded a new and superior result— 
superior because based on a wider range of experiences and bring- 
ing a greater number of elements into the problem of social de- 
velopment. Mountaineers brought down their ideas to combine 
them with those born of the plain. Deserts and river valleys 
poured their common thought results into new and more com- 
prehensive minds. The great ebullition went on. East mingled 
with west, north with south, mountain with plain, seashore with 
interior; men’s thoughts fused and boiled incessantly ; new com- 
pounds constantly appeared; the range of ideas grew wider and 
higher ; and mental development steadily advanced—though over 
the ruins of empires and through the ashes of man’s most valued 
possessions, 

It was a destructive process.- Life vanished, wealth perished, 
nations disappeared. But mind remained, and mind infused by 
every invasion with new ideas. The raw material of progress 
continued undestroyed. Material production is only inorganic 
substance poured into the mold of an idea. Its loss is no perma- 
nent deprivation while the idea remains. Its destruction is a 
positive gain if it has aided in yielding a crop of fresh and supe- 
rior ideas, 

The considerations above taken seem to prove that war has 
been an efficient civilizing agent, despite its cruelty and destruc- 
tiveness, Nor has its good influence been physical and intellec- 
tual only; it has been moral as well. In truth, intellectual de- 
velopment can not go far without instigating moral advancement, 
But war has a more immediate ethical influence through its influ- 
ence in combining tribes into nations, nations into empires. It 
widens human sympathies, brings greater bodies of people under } ~ 
the softening influence of fellow-citizenship, extends more widely 
the sentiment of human brotherhood, and overcomes that feelin 
of hostility with which tribesmen are apt to regard all mankind 
beyond their narrow borders, 

War would therefore appear to have benefited man in the 
past alike physically, mentally, and morally. It can not be claimed 
to be a necessary agent for these purposes in the enlightened na- 
tions of the present. It has been replaced by more efficient civiliz- 
ing agencies, whose character we now need to consider. In mod- 
ern times nations have learned how to avail themselves of each 
other’s advantages without going to war for them. Commerce, 
travel, and emigration have gone far to overcome national isola- 
tion, and a peaceful commingling of peoples has taken the place 
of warlike invasion. 

Commerce lay at the foundation of Grecian qulightenenialll 
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The interchange of products is necessarily accompanied, to some 
‘extent, with an interchange of ideas. The feeling of curiosity 
reached a high point of development among the Greeks. It was 
the thirst to know which sent old Herodotus into the heart of hos- 
tile nations, and which is sending thousands to-day, in quest of 
knowledge, through the highways and byways of the world. 
Greece first fairly set in train this mental commerce. But the 
peaceful interchange of thought has grown immensely since the 
Grecian days, the whole world is being ransacked for old ideas 
and new experiences, and the thought stock of the several nations 
is gradually becoming a general thought stock, the freehold prop- 
erty of the world. 

It is unquestionable that trading nations which have reached 
a certain degree of mental advancement are efficient agents in 
propagating civilization. There are several instances of this in 
the history of the past, but in most of such cases commerce was 
aided in its effects by colonization. It was not the movement of 
a few isolated merchants, but of extensive colonies, that produced 
the commingling of thought, with its useful results. The Phooni- 
cians were the first great trading nation of whom we have any 
record; and they were the first to emerge into civilization under 
peaceful influences. The Greeks followed them in this field, and 
the lofty enlightenment of Athens is more to be ascribed to its com- 
mercial activity, its colonizing spirit, and its free reception of the 
best minds from other nations than to its warlike vigor and suc- 
cess. In more modern times we have had successively the Vene- 
tians, the Genoese, the Spaniards, the Portuguese, the Dutch, and 
the English advancing into commercial activity and, with it, into 
phases of enlightened energy in close accordance with the width 
and character of their commerce. 

We no longer have to fight our way into the thoughts of the 
world. Every step of mental development made by an exterior 
people is becoming our own without need of its being taken by 
violence. We pick and choose at will throughout the races of 
mankind, digest what we thus consume, assimilate the good, avoid 
the evil, and widen our minds continually in the process. If it is 
something to learn what good exists unknown to -us, it is also 
something to know what evil exists. A knowledge of good and 
evil alike is essential to human progress. And this process is in 
no sense a destructive one. In war not only possessions are de- 
stroyed, but to some extent ideas as well. It is only the remnants 
that enrich the conquering race—the methods of material produc- 
tion, the religions and philosophies, the rigid laws and customs 
among which they settle down and which they are forced to as- 
similate. 

Modern progress is not gained by the gathering up of the relics 
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of a conflagration. It is a whole, healthy, and complete develop- 
ment, a method full of infinite possibilities. Yet it has its ap- 
parent drawbacks. The minds of people working peacefully at 
home are not in the recipient state of that of the soldier, who has 
broken the chains of law and habit and grown singularly porous 
to the reception of new ideas. Local prejudices dwell at home 
with localized people. Knowledge has to fight its way through a 
thick crust of self-satisfied home partisanship. Men must come 
into contact with each other if conservatism is to be eliminated. 
They are fortunately coming more and more into peaceful con- 
tact with each other. Modern facilities are rendering habits of 
travel more general. There is as much peaceful movement now 
as there was warlike movement of old. The stay-at-home society 
is yearly losing membership. 

And this process is wonderfully aided by another instrumental- 
ity.. Men’s bodies on longer need: to touch for their ideas to come 
into contact. Ideas themselves are on their travels. The whole 
world, in a contracted sense, lies beforeevery man at his breakfast 
table. The newspaper, aided by the telegraph, is a most powerful 
civilizing agent. In books not only the thought of the existing 
world, but a condensed epitome of the thought of all the past, is 
placed before the reading public. The library is the great granary 
of ideas. The press isthe brain of the world, the grand receptacle 
of its thoughts. 

Thus, in a wider sense than ever before, we travel and learn. 
Our souls travel while our bodies are at rest. The whole world 
is harvesting all the experiences and ideas gained by any portion 
of mankind. It is not the destructive harvesting of war, but the 
careful harvesting of peace. And prejudice—the mental isolation 
which has succeeded to national isolation—is breaking down be- 
fore it. We are growing more and more receptive. The world’s 
mind is becoming strikingly porous to new thought. We are cut- 
ting loose from fixity of. belief, rigidity of custom, and devotion to 
authority,and growing mentally flexible, inquiring, and rebellious 
against bigotry. The reign of faith is giving way to the reign of 
reason. 

And in this modern mode of development ethical evolution 
comes actively into play. Human progress has its three phases— 
the physical, the intellectual, and the moral. The last, the high- 
est of all, yas but imperfectly provided for in the old civilizing 
agencies. War has a brutalizing tendency. Only in peaceful de- 
velopment can moral progress fully display itself. As the highest 
moral advancement of mankind has seemed to keep pace, perhaps 
necessarily, with the highest intellectual development, it was un- 
doubtedly to some extent favored by war. Certainly, in the war- 
ring nations of Europe morality has reached a far higher stage 
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than in the peaceful nations of eastern Asia, essentially, no doubt, 
through the influence of Christianity, but largely through the 
development of the intellect, the disappearance of local prejudices, 
and the extension of human sympathy arising from the formation 
of great nations. 

War still exists, but it has largely lost its function as a civilizer 
so far as enlightened nations are concerned. New and superior 
agencies are at work, and the injury done by war now looms far 
above any good it is likely to accomplish. Yet its active power 
in the spread of ideas continues,as in the notable instance I have 
already named—that of the rapid growth of abolition sentiment 
in the North during the American civil war. Possibly future 
useful effects in the same direction are still reserved for war, 
though it is to be hoped that man may henceforward rest content 
with the more desirable, if slower, results of peace. 


SKETCH OF DAVID HOSACK. 


. it the early part of the nineteenth century no citizen of New 
York was held in higher honor than was De Witt Clinton, 
Closely associated with Clinton in the leadership of the civic life 
of the day, but holding rigidly aloof from politics, was Dr. 
Hosack. “It was not infrequently remarked by our citizens,” 
said his pupil and associate, John W. Francis, “that Clinton, 
Hosack, and Hobart were the tripod on which our city stood.” 
Dr. Hosack was one of the founders of the New York Historical 
Society and its president from 1820 to 1828. He was also in- 
strumental in founding an art society, was prominent in various 
scientific, literary, and humane undertakings, and, if his lead had 
been followed, New York would have to-day a botanic garden 
equal to any in a European metropolis. 

Davip Hosack was the eldest of seven chiltlren, and was born 
August 31, 1769, in the house of his maternal grandfather, No, 44 
Frankfort Street, New York. His father, Alexander Hosack, was 
a.native of Morayshire (Elgin), Scotland. Having entered the 
British army, he was, at the age of twenty-one, serving as an 
officer in the artillery. He came to America in the force under 
General Sir Jeffrey Amherst, and was at the retaking of Louis- 
burg. April 1, 1768, he married in New York Jane, daughter of 
Francis Arden. Her father’s family came from England, while 
that of her mother belonged to that valuable contingent of 
Huguenot citizens which America received as a consequence of 
the revocation of the Edict of Nantes. 

Young David, after receiving the ordinary elements of educa- 
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tion, was placed at fourteen or fifteen years of age in the academy 
of the Rev. Dr. Alexander McWhorter, of Newark, N. J., where 
he pursued the study of Latin and other usual branches and 
began to learn Greek. But as Dr. Peter Wilson, of Hackensack, 
was a more distinguished teacher of the latter tongue than Dr, 
McWhorter, David was transferred to his academy in 1785. The 
next year he entered Columbia College, remaining in that institu- 
tion until the middle of his junior year. He had also private 
tutors in the classics and the French language. In the beginning 
of the junior year, finding his time not fully occupied, he took 
up the study of medicine as a private pupil under Dr. Richard 
Bayley. “He had scarcely begun his studies,” writes his son,* 
“ before the celebrated ‘ Doctors’ Mob’ occurred, which threatened 
serious results to those concerned; it arose in consequence of the 
imprudence of some of the students carelessly pursuing dissection 
in the building upon the site since occupied as the New York 
Hospital. This mob caused many of the professors to absent 
themselves from the city and others to seek shelter in the city 
jail. Mr. Hosack, with the rest of the students interested, learn- 
ing that the mob had seized upon and demolished the anatomical 
preparations found in the lecture room above referred to, repaired 
immediately to Columbia College,+ with the view of saving such 
specimens as were to be found in that institution. Before reach- 
ing the college, however, and when on his way in Park Place, he 
was knocked down by a stone striking him on the head; he 
would in all probability have been killed had it not been for the 
protection he received from the neighbor of his father, Mr. 
Mount, who was passing at the time and took care of him.” 

In the fall of 1788 young Hosack entered the senior class of 
the College of New Jersey at Princeton in order that he might 
the sooner complete his collegiate course and devote his whole 
attention to the study of medicine, to which he had become 
ardently attached. “ Having finished my course at Princeton,” 
he says in some memoranda that he left for the benefit of his 
children, “I returned to New York and resumed my favorite 
medical studies, to which I now gave my undivided attention, 
availing myself of every advantage which the city at that time 
presented. I attended the lectures on anatomy and physiology 
delivered by Dr. Wright Post, those on chemistry and practice of 
physic, by Dr. Nicholas Romayne, and the valuable course on 
midwifery and the diseases of women and children, by Dr. Bard. 





* Dr. Alexander E. Hosack, in a biography contributed to the Lives of Eminent Ameri- 
can Physicians and Surgeons of the Nineteenth Century, edited by Samuel D. Gross, M. D- 
From this biography most of the facts for the present article have been drawn. 

+ Then in College Place, 
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I also attended the practice of physic and surgery at the alms- 
‘ house, which then offered the only means of clinical instruction 
in this city; they were, however, very ample, the house being 
daily visited by Dr. Post, Dr. William Moore, Dr. Romayne, and 
Dr. Benjamin Kissam.” 

There was then no institution in New York empowered to 
grant the degree in medicine, the medical faculty of Columbia, 
formerly King’s College, having been broken up by the Revolu- 
tion. So, after a year of private study, Hosack proceeded to 
Philadelphia and enrolled at the medical school of the Uni- 
versity of Pennsylvania, where Drs. Shippen, Rush, Kuhn, and 
Wistar were then among the professors, and in the summer of 
the succeeding year obtained his medical degree. In the same 
year he married at Princeton Miss Catharine Warner, a young 
lady of great worth, to whom he had become attached while pur- 
suing his collegiate studies. 

By the advice of Dr. Rush and others whom he consulted, Dr. 
Hosack settled first at Alexandria, Va., which place he believed 
was to be the capital of the United States. The practice that he 
acquired here, although considerable, was not satisfactory to him, 
and after a year’s residence he returned to New York. He now 
determined to supplement his medical studies abroad. “ Observ- 
ing the distinction,” to quote his own words, “ which our citizens 
at that time made between those physicians who had been edu- 
cated at home and those who had had additional instruction from 
the universities of Europe, and knowing how little property I 
had reason to expect from my parents, I found that my chief 
dependence was upon my own industry and increasing attention 
to the profession I had chosen as the means of my subsistence: 
my ambition to excel in my profession did not suffer me to 
remain insensible under such distinction. Although it was pain- 
ful for me to think of leaving my family, consisting then of a 
wife and child, I accordingly suggested to my father the propriety 
of my making a visit to Europe, and of attending the medical 
schools of Edinburgh and London. He at once, with his char- 
acteristic liberality, acquiesced in my views and wishes, In 
August, 1792, leaving my family to the care of my parents, I took 
passage for Liverpool.” 

After spending a few days in Liverpool he proceeded to Edin- 
burgh, where he attended the medical lectures at the university 
during the following winter. In the spring, after a visit to his 
father’s birthplace, where he met two uncles and other relatives, 
and to some other places in Scotland, he repaired to the metropo- 
lis and entered as a pupil of St. Bartholomew’s Hospital. Healso 
frequently visited other hospitals when any important surgical 
operations were performed, surgery being the favorite subject of 
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his pursuit ; he nevertheless did not neglect the collateral branches 
of medical science. 

It was during this stay abroad that his interest in botany 
sprang up. “Having,” as he says, “upon one occasion—while 
walking in the garden of Prof. Hamilton, at Blandford in the 
neighborhood of Edinburgh—been very much mortified by my 
ignorance of botany, with which his other guests were familiarly 
conversant, I had resolved at that time, whenever an opportunity 
might offer, to acquire a knowledge of that department of science, 
Such an opportunity was now presented, and I eagerly availed 
myself of it. The late Mr. William Curtis, author of the Flora 
Londinensis, had at that time just completed his botanic garden 
at Brompton, which was arranged in such a manner as to render 
it most instructive to those desirous of becoming acquainted with 
this ornamental and useful branch of a medical education. Al- 
though Mr. Curtis had for some time ceased to give lectures on 
botany, he very kindly undertook, at my solicitation, to instruct 
me in the elements of botanical science. For this purpose I 
visited the botanical garden daily throughout the summer, 
spending several hours in examining the various genera and spe- 
cies to be found in that establishment. I also had the benefit 
once a week of accompanying him in an excursion to the differ- 
ent parts of the country in the vicinity of London. Dr. William 
Babbington, Dr. Thornton, Dr. (now Sir) Smith Gibbs, Dr. Hun- 
ter, of New York, the Hon. Mr. Greville, and myself composed 
the class in these instructive botanical excursions, in the summer 
of 1793. 

“By Mr. Dixon, of Covent Garden, the celebrated cryptoga- 
mist, the ‘maximus in minimis, as Mr. Curtis has very properly 
and facetiously denominated him, I was also initiated into the 
secrets of the cryptogamic class of plants. In the spring of 1794 
I also attended the public lectures of botany delivered by the 
President of the Linnzan Society, Dr. (now Sir) James Edward 
Smith; and by the kindness of the same gentleman I had access 
to the Linnwan Herbarium. I spent several hours daily for 
four months examining the various genera and the most im- 
portant species contained in that extensive collection.” The ac- 
quaintance thus begun with Sir James Edward Smith ripened 
into an affectionate friendship, and a correspondence was begun 
that ended only with Smith’s life. 

In the course of the winter of 1793~’94 Dr. Hosack embodied 
certain Observations on Vision in a paper which he communicated 
to the Royal Society. It was published in the society’s Trans- 
actions for 1794, and brought him, after due examination by a 
committee, the thanks of the society. A theory was in some 
vogue at the time that the power of accommodation in the eye - 
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resided in the crystalline lens. Hosack maintained the opposing 
. theory that it depended upon the external muscles. His paper 
contained many original views, and its statements were supported 
by experiments that he had made upon himself and others. 

He returned to New York in 1794 by the ship Mohawk, the 
passage lasting fifty-three days. On the voyage typhus fever 
made its appearance and became very general, particularly among 
the steerage passengers. Dr. Hosack being the only physician on 
board, was called upon to attend the stricken ones, and was won- 
derfully successful, not losing a single case. His services were 
duly appreciated by all, as was evinced by the unsolicited vote of 
thanks published in the daily papers when the ship reached port, 

Taking up his residence in New York city, Dr. Hosack, at the 
age of twenty-five years, began again the practice of his profes- 
sion under the most favorable auspices. Mr. Thomas Law, who- 
had been a fellow-passenger on the Mohawk, introduced him to 
many of his acquaintances, among whom were General Hamilton 
and Colonel Burr. He soon became the family physician to these 
distinguished persons. In 1795 he was appointed Professor of 
Botany in Columbia College, for which position his diligent ap- 
plication to this science in London had admirably fitted him. At 
the end of his first course he published a syllabus of his lectures, 
afterward inserted in his Medical Essays. In 1795, also, the yel- 
low fever reached New York, and the violence of the epidemic 
afforded ample opportunity to young medical men to distinguish 
themselves. Dr. Hosack at this time attracted the especial atten- 
tion of Dr. Samuel Bard, one of his former preceptors, who soon 
after took him into partnership. This was a preparatory step to 
Dr. Bard’s retiring from the profession, which he did three or 
four years later, leaving Dr. Hosack in the enjoyment of an ex- 
tensive and profitable practice. 

Having lost his infant son during his absence in England and 
his wife not long after his return, Dr. Hosack married, December 
21, 1797, Mary, daughter of James and Mary Darragh Eddy, of 
Philadelphia. By this marriage he had nine children. 

Upon the death, in 1797, of Dr. William Pitt Smith, his chair 
of Materia Medica in Columbia College was assigned to Dr. 
Hosack, in addition to the one of Botany already held by the 
latter. He continued to fill these two professorships until 1807, 
when the College of Physicians and Surgeons of the State of New 
York was established, in which he was chosen Professor of Surgery 
and Midwifery. He soon, however, relinquished this chair for 
that of the Theory and Practice of Physic and Clinical Medicine. 
The Analectic Magazine for 1814 contained a notice of an intro- 
ductory lecture given in the last-named chair, which had been 
* published. It says that, after an opening statement on another 
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matter, “Dr. Hosack proceeds to point out what he deems the 
proper method of cultivating the science of medicine. He recom- 
mends the inductive system of philosophizing as the only sure 
means of acquiring correct methods in science, and enforces the 
same by the celebrated examples of Bacon, Boyle, and Newton in 
physics, of Reid, Bentley, and Stewart in metaphysics, and of 
Hippocrates, Sydenham, and Boerhaave in medicine.” 

Meanwhile Dr. Hosack had become prominently known for 
his success in the treatment of yellow fever, which had visited 
New York in four successive summers, beginning with 1795, and 
afterward in 1803, 1805, 1819, and 1822. On many occasions, when 
disease suspected to be yellow fever broke out, he was called upon 
by the Board of Health of New York for a report as to its real 
nature, for if the fears of his fellow-citizens were groundless his 
statement would be sure to allay them. 

Of Dr. Hosack in the professorial chair, Dr. Minturn Post, one 
of his pupils, has said: “In no respect was Dr. Hosack more re- 
markable than as a lecturer; gifted with a commanding person 
and a piercing eye, of an ardent temperament and of strong con- 
victions, his manner of treating the various subjects connected 
with his professorship was at once bold, impressive, and eloquent. 
. .. His great object was to direct the student to the importance 
of the subject under examination, to lead him by his eloquence, 
and to rivet his attention by his earnestness, and no man ever 
succeeded better as a publio lecturer in attaining these results, 
. .. Dr. Hosack was gifted with a fine, sonorous voice, great play 
of expression, and a remarkable vivacity of manner—qualities 
which, being as it were contagious, begat in his youthful auditory 
a kindred sympathy.” In closing his account above quoted Dr, 
Post remarks: “He lived in memorable times, before the great 
men of the Revolution had passed away; had seen and conversed 
with the most eminent of the age; had listened to the inspired 
song of Burns, tuned to sweet cadence, from his own lips; was 
intimate with Rush, and Gregory, and Sir Joseph Banks, and was 
the friend of Clinton and Hamilton.” The friendship of Hamil- 
ton was probably won for the most part by his success in saving 
the life of a son of the general sick with scarlet fever, whose case 
for a time was deemed hopeless. This friendship was conspicu- 
ous on every occasion, and was terminated only on that day when 
Dr. Hosack accompanied Hamilton across the Hudson River to 
his fatal duel with Colonel Burr. 

Dr. Hosack is often mentioned as one of the leading promoters 
of science of his time. “His love of botanical science,” says his 
son, “induced him to found the Elgin* Botanic Garden, which 





* So named after the village in Scotland where his father was born. 
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he did at his own individual expense, as early as 1801. It was 
. situated about three miles and a half from the city of New York, 
It consisted of about twenty acres of land on the middle road.* 
It was selected from its varied soil as peculiarly adapted to the 
cultivation of the different vegetable productions. The grounds 
were skillfully laid out and planted with some of the most rare 
and beautiful of our forest trees. An extensive and ornamental 
conservatory was erected for the cultivation of tropical and 
greenhouse plants, as well as those devoted to medical purposes, 
more especially those of our own country. 

“ At this time there were under cultivation nearly fifteen hun- 
dred species of American plants, besides a considerable number 
of rare and valuable exotics. To this collection additions were 
made from time to time from various parts of Europe as well as 
from the East and West Indies. It was the intention of the 
founder of this beautiful garden, had his means been more ample, 
to devote it to the sciences generally, more especially those of 
zoology and mineralogy. This, however, he was compelled from 
want of fortune to relinquish, hoping that the State of New York 
would at some future day be induced to carry out the plan as 
suggested by him similar in all respects to that of the Garden of 
Plants in Paris; but in this he was disappointed. The State par- 
chased the garden from him, but, like many other public works 
unconnected with politics, it was suffered to go to ruin. While it 
was in his possession it afforded him many a pleasant hour of 
recreation, and served to abstract him from the cares and anxie- 
ties of an arduous profession.” Frederick Pursh, author of the 
Flora Septentrionalis, was for several years curator of this 
garden. 

A jail society, which had existed in New York to supply pro- 
visions to prisoners for debt, was developed by Hosack into the 
Humane Society, with broader aims and means, The City Dis- 
pensary received no less his care and attention. He vigorously 
advocated a separate hospital building for contagious diseases, 
the strict enforcement of quarantine regulations, the substitution 
of stone piers for wooden ones, and urged that the city’s sewers 
should discharge at the outer ends of the piers instead of at the 
bulkhead line. 

His friends often wondered that Dr. Hosack found time to 
contribute so much as he did to the literature of his profession, 
At an early period he began the publication of the Medical and 
Philosophical Register, a quarterly journal, in which Dr. John 
W. Francis was associated with him. He afterward published 





* The location is given in Mrs. Lamb’s History of New York as lying between Fifth and 
Sixth Avenues and stretching from Forty-seventh to Fifty-first Streets. 
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three volumes of his Medical Essays, containing occasional ad- 
dresses, introductory lectures to his regular courses, many prac- 
tical papers on medical subjects, etc. He also published an 
extensive appendix to a work on the Practice of Medicine, by 
Dr. Thomas, of Salisbury, England. Adopting the nosological 
arrangement as a system best calculated to illustrate diseases, 
he was induced to prepare a work on that subject, which ran 
through several editions. 

Botany was not the only branch of science in which he be- 
came interested while abroad. To quote from a sketch of his life 
by a friend: “He attended in the winter of 1793-’94 the first 
course of lectures on mineralogy that was delivered in London by 
Schmeisser, a pupil of Werner. With this additional knowledge 
of mineralogy, which Dr. Hosack had begun to study at Edin- 
burgh, he continued to augment the cabinet of minerals which he 
had commenced in Scotland. This collection was brought by him 
to the United States, and was, we believe, the first cabinet that 
crossed the Atlantic; it was afterward deposited in Princeton 
College, in rooms appropriated by the trustees, but fitted up at 
the expense of the donor, similar to those at the Ecole des Mines 
at Paris. To render this donation immediately useful, it was ac- 
companied by a collection of the most important works on min- 
eralogy.” 

Having a large circle of friends and acquaintances, and being 
fond of company, Dr. Hosack used to set apart his Saturday even- 
ings for entertaining them. “Surrounded by his large and costly 
library, his house was the resort of the learned and enlightened 
from every part of the world. No traveler from abroad rested 
satisfied without a personal interview with him; and, at his 
evening soirée, the literati, the philosopher, and the statesman, 
the skillful in natural science and the explorer of new regions, the 
archeologist and the theologue met together, participators in the 
recreation of familiar intercourse,” Many a distinguished Ameri- 
can and many a foreign visitor, coming with a letter from some 
European friend of Hosack, has left on record his delightful ex- 
perience in a visit to the doctor, either at his city house or his 
place in the country. 

Of the scientific honors most prized by Americans in his day 
—membership in European societies—Dr. Hosack had a goodly 
share. He also received the honor of having a genus of plants 
named for him, The various species of Hosackia, of which there 
are some thirty, are herbs ahd shrubs growing in the Southern 
and Southwestern States and in Mexico. 

His second wife having died, Dr. Hosack married Mrs. Magda- 
lena Coster, widow of the Holland merchant, Henry A. Coster. 
Some time after this event he retired from his profession and 
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spent the rest of his life, except the winter months, on the beau- 
‘tiful estate at Hyde Park, on the banks of the Hudson, which he 
had owned for a number of years. Here he devoted himself to 
agriculture and to growing plants of botanical interest. “He 
carried with him,” his son remarks, “the same ardor and zeal 
which had been so characteristic of him in his professional career. 
He introduced into the country many of the finest breeds of cat- 
tle, sheep, and swine, which he imported at great expense from 
abroad. The grounds were cultivated in the best possible man- 
ner, and the most esteemed fruits and vegetable productions of 
the country were made to thrive in the greatest luxury possible.” 

In the autumn of 1835 Dr. Hosack removed as usual to his 
city residence, and a few weeks after was seized with apoplexy 
which terminated his existence. One morning in December he 
went out and did some business errands, and on his return home 
found he was paralyzed in his right arm. His speech was also 
affected. He received immediate attention from his son, Dr. A. E. 
Hosack, and later from several of his professional friends. But 
their efforts were of no avail. His symptoms became worse, and 
four days after the attack,on December 22d, he passed away. 
His body was placed in the family vault in the marble cemetery 
in Second Street. 5 

One of the surest ways in which an eminent man can cause 
his influence to live after him is in training up younger men to 
lives of usefulness. This Dr. Hosack was constantly doing. “I 
can scarcely recollect the time,” says his son,“ when he was with- 
out some such protégé.” At one time it was the son of a New 
York carpenter, who unfortunately fell a victim to his devotion 
to yellow-fever patients in the epidemic of 1798. At another 
it was a young Frenchman, who without means, had come to 
America to study its flora, his family having been forced to leave 
France on account of the Revolution there. Dr. Hosack took 
him into his family and educated him as a physician. He re- 
turned to France and became eminent as a botanist. This was 
Prof. Delile, who accompanied Napoleon to Egypt as the botanist 
of his scientific corps, ayd was afterward superintendent of the 
Jardin des Plantes at Méntpellier. Among Dr. Hosack’s regular 
pupils at the College of Physicians and Surgeons was John Tor- 
rey, and many other students who heard his lectures at the med- 
ical school or at Columbia College had whatever of inclination 
toward botany they possessed greatly quickened by the enthu- 
siasm and eloquence of Dr. Hosack. 
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SCIENCE AND NESCIENCE. 

Bie is a very long time since the dis- 

covery was first made that the 
processes of human thought are only 
valid within limits; and it might be 
supposed that all the consequences 
which could properly be deduced from 
that fact had long ago been drawn 
and reduced to their true value. Yet 
every now and again it seems to 
strike some thinker with new force 
that the human mind is not all-com- 


prehending ; and it is a singular 


thing that, when this happens, we are 
nearly always asked to take back 
some view or doctrine which we had 
previously discarded, or at least laid 
aside, as destitute of proof and not in 
harmony with the general body of our 
knowledge. In other words, because 
we can not understand or measure 
everything, we must consider that 
there is a door perpetually open into 
some fourth dimension, as it were, 
through which may freely enter be- 
liefs of the most fantastic kind, and 
such as, judged by the laws of our 
own familiar three dimensions, we 
should utterly refuse to accept. No 
other than this is the lesson which 
Mr. Balfour attempts to teach in his 
much-discussed work, The Founda- 
tions of Belief. He proves, most un- 
necessarily, that science can not 
reach the absolute origin of things, 
and that, when we get back to such 
ultimate conceptions of matter and 
force as we are capable of forming, 
we do not discover those finished 
products of human evolution, moral 
authority and the sense of beauty. 
His work is described on the title- 
page as being “introductory to the 
study of theology,” and the author 
makes it plain that what he would 
have us do is, on the ground of the 
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insufficiency of human reason, to ac- 
cept a system of theology, preferably 
the Christian, which, while carrying 
us back to the origin of all things, 
will provide a basis for those moral 
beliefs and sentiments which are es- 
sential at once to the dignity of the 
individual and the cohesion of so- 
ciety, but which science, as he holds, 
can neither explain nor justify. 

Now, we have no objection what- 
ever to Mr. Balfour’s conclusion that 
people should cherish some form of 
religious belief, but we think he is 
ill advised in trying to prove that, 
because science is weak, theology (his 
theology) is probably strong. What- 
ever weakness attaches to science at- 
taches to it by virtue of the limita- 
tions of the human mind, which, as 
Matthew Arnold says, 


‘** A thousand glimpses wins, 
But never sees the whole,”’ 


Science, as we have often said in 
effect, is simply the product of the 
striving of the mind after exact 
knowledge; and by exact knowledge 
we mean knowledge brought more 
and more into conformity with the 
totality of human perceptions. If 
Mr. Balfour could convict science of 
using illegitimate processes or of en- 
deavoring to stereotype unverified 
or imperfectly verified doctrines, he 
might very properly bid us look else- 
where for guidance; but this he no- 
where doés. He is well aware that 
civilization is rich to-day with the 
garnered results of a score of sepa- 
rate sciences, and that men are com- 
ing and going and living their lives 
in a well-grounded assurance that, 
in the main, what science teaches as 
true is true, and that work done on 
scientific principles will stand. 
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Science might perhaps conven- 
_iently be defined as the kind and ex- 
tent of knowledge which the consti- 
tution of the human mind permits 
us to have; and, so viewing it, we 
certainly fail to see what theology 
can do for us in the way of bringing 
knowledge or rational belief within 
our reach that science can not do. 
Will it be said that, while science re- 
flects the limitations of the human 
mind, theology does not do so? His- 
tory would certainly not confirm such 
acontention. Science uses imagina- 
tion, but keeps it, or tries to keep it, 
under control; theology, if we judge 
by the systems that have held sway 
in the past, has used imagination, 
has hardly even tried to control it, 
and has often been completely over- 
mastered by it. In ancient Egypt, 
according to Erman, “ we find a my- 
‘thology with myths which are abso- 
lutely irreconcilable existing peace- 
fully side by side; in short, an un- 
paralleled confusion (which) . . . be- 
came ever more hopeless during the 
three thousand years that, according 
to the pyramid texts, the Egyptian 
religion flourished.” Yet the books 
in which this religion was set forth 
were so sacred that “even the gods 
themselves were supposed to wash 
seven times” before reading them. 
“The lively Grecian,” as we know, 


** In a land of hills, 
Rivers and fertile plains and sounding shores, 
Under a cope of variegated sky, 
Could find commodious place for every god”? ; 


but the myths he wove about those 
gods were of so doubtful a moral 
tendency that Plato was opposed to 
allowing them to enter into the 
education of youth. Of the sacred 
rites of the Etruscans the historian 
Mommsen says that “their prevail- 
ing characteristics are a gloomy and 
withal tiresome mysticism, a ringing 
the changes on numbers, soothsay- 
ing, and that solemn enthroning of 





pure absurdity which at all times 
finds its own circle of devotees.” 
The Latin religion, the same high 
authority tells us, had a respectable 
origin in the attempt to spiritualize 
and generalize the phenomena of 
Nature and the duties and functions 
of everyday life; but, by a gradual 
process of change, it “sank into a 
singular sobriety and dullness, and 
early became shriveled into an anx- 
ious and dreary round of ceremo- 
nies.” 

If science therefore can not lead 
us into all truth, it is tolerably clear 
that theology, as the world has here- 
tofore known it, can not save us 
from all error, but on the contrary 
is exposed to all the perversions 
which an unchecked use of imagina- 
tion can entail. The task to which 
Mr. Balfour has committed himself 
is to show that the particular system 
which he would recommend is free 
from the imperfections and, so to 
speak, organic weaknesses of all 
other systems, and that it stands 
forth as an unimpeachable authority 
in all those matters upon which sci- 
ence is incapable of instructing us. 
The accomplishment of this task, it 
is needless to say, will be watched 
with much interest by every reader 
of Mr. Balfour’s recent volume. 

We may remark before conclud- 
ing that we are not nearly as much 
troubled as Mr. Balfour evidently 
thinks upholders of “naturalism” 
ought to be, by the knowledge that 
the primary data of science do not 
afford any hint of the moral law or 
of the highly developed human emo- 
tions that are associated therewith. 
Neither does the atomic theory or 
molecular chemistry afford any hint 
of the wonders of organic life, which 
yet depend on molecular association. 
We might know all that is to be 
known in regard to the elements as 
elements without discovering the se- 
cret of the rose or of the tiniest 
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“ flower in the crannied wall.” But 
are we to abandon or disparage what 
we know about the chemical composi- 
tion of the rose because there is that 
in its synthesis which eludes us? Or 
are we to refuse our admiration to 
the flower because its original ele- 
ments promised no such revelation 
of beauty ? 


‘The world is what it is, for all our dust and 
din” ; 


and the part of wisdom is to make 
the best of it. If there are those who 
think they discern a flaw in the title 
of the moral law, and on that ac- 
count propose to trample it under 
their feet, all we can do is to keep 
our eye on such and see that the 
moral law is duly re-enforced by ma- 
terial sanctions. A writer of more 
than literary authority has described 
“the law” as “a schoolmaster” (lit- 
erally, pedagogue or child-conduct- 
or) to bring us to the true source of 
instruction; and we may rightly in- 
fer that the external precepts which 
have more or less governed man- 
kind in the past, by whatever au- 
thority promulgated, have had for 
their function to bring men to a rec- 
ognition of the intrinsic moral qual- 
ity of actions, and to incline them to 
choose good in preference to evil. 
The course of human evolution has 
brought us a developed moral sense; 
and the important question for us 
now is not whether that supreme 
faculty was foreshadowed in the pre- 
organic world, or whether it can be 
read into the atomic philosophy ; but 
whether it is a living fact to-day, 
whether it is useful for guidance and 
whether obedience to it is an essen- 
tial condition of happiness. The 
search for title-deeds is very well 
within limits; but there was a time 
when title-deeds were not, simply 
because the conditions did not call 
for them. The moral law is in pos- 
session, and will remain in posses- 
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sion, because it has become part of 
the constitution of human nature. 





THE PATH OF SCIENTIFIC ADVANCE. 


In an excellent article on the late 
Prof. Huxley, contributed by the 
eminent Professor of Physiology at 
the University of Cambridge to Na- 
ture, and reprinted in this number 
of the MONTHLY, we read that the 
“note” of the “new morphology,” 
of which Huxley made himself so 
earnest and successful an apostle, 
was “not to speculate on guiding 
forces and on the realization of ide- 
als, but to determine the laws of 
growth by the careful investigation, 
as of so many special problems, of 
what parts of different animals, as 
shown, among other ways, by the 
mode of their development, were 
really the same or alike.” The re- 
sult of the prosecution of research 
along this line, Prof. Foster says, 
has been the acquisition since the 
year 1850 of “a body of science 
touching animal forms both recent 
and extinct of which we may well 
be proud,” and that altogether apart 
from the special discoveries which 
may be traced directly or indirectly 
to the influence of the Darwinian 
theory of natural selection. 

We have thought it worth while 
to cite this dictum of the Cambridge 
professor as bearing somewhat close- 
ly on a recent discussion in these 
columns. A contributor who was 
dissatisfied with certain references 
we had made to the doctrine of de- 
sign, put forward his own opinion to 
the effect that the time had now 
come for making design the Why ? 
—the guiding principle—of research. 
Such is manifestly not Prof. Foster’s 
opinion, or else, while commending 
Huxley for throwing in his lot with 
the “new morphology,” he would 
certainly have hinted that there was 
a yet newer morphology, destined to 
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' Tead to still greater results, and the 
. note of which was, specifically, spec- 
ulation on “guiding forces and the 
realization of ideals.” Of course, 
this newer morphology would only 
be the old pre-Darwinian speculation 
back again; and we think it is toler- 
ably safe to conclude that such a re- 
introduction is not contemplated by 
the leaders in science to-day, and is 
in no wise a probable event. 

The comparative study of animal 
forms resembles more or less all 
other comparative studies. It does 
not lead to the discovery of ideals in 
any sense, any more than does the 
comparative study of myths. We 
are merely led back from more de- 
veloped to less developed forms, in- 
dicative of simpler conditions of life 
and a less varied play of the action 
of natural selection. We are no 
nearer to any “Why” when study- 
ing amcebe than when investigating 
the structure of the highest verte- 
brates. The whole result of com- 
parative biological study is to show 
us the order, and to some extent, the 
conditions of development of ani- 
mal and vegetable structures, and to 
establish connections, affiliations, 
and homologies where, apart from 
the comparative method, no resem- 
blances or correspondences of any 
kind could be detected. As our 
knowledge in any field of investiga- 
tion attains a certain completeness, 
the imagination is impressed more 
and more with the wonderful unity 
of plan which prevails throughout 
the works of Nature; and at times 
we thrill as we catch, or seem to 
catch, the pulsations of universal 
life. These emotions come to us not 
in the search for ideals, but in that 
humbler search for facts and co-ordi- 
nating principles which some would 
have us forsake, as being altogether 
too humble and below our high pre- 
rogative as intellectual and moral 
beings. To us the world and hu- 
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manity furnish an ample school for 
the training of our highest faculties, 
the religious not excluded. All de- 
pends on the spirit in which knowl- 
edge is pursued. Without grappling 
with problems that are in their na- 
tire insoluble, we may seek to adjust 
ourselves progressively to the highest 
knowledge we can attain, and thus to 
reach the highest and best self-devel- 
opment. If we do this, the path of 
knowledge will be for each one of us 
a path of ascent, and we shall find 
that, without any investigation of 
the Why, we have solved life’s prob- 
lem in the best possible manner. 


THE AMERICAN ASSOCIATION AT 
SPRINGFIELD. 


THE meeting of the American As- 
sociation for the Advancement of 
Science this year was characterized 
by a calm studiousness which was 
promoted by the quiet but thrifty 
environment in which it was held, 
The address of the retiring president, 
although confined to the one science 
in which Dr. Brinton has won his 
chief eminence, was a model for 
such addresses, in that the whole of 
it could be “ understanded of the peo- 
ple,” while at the same time furnish- 
ing food for thought to the man of 
science. It is no doubt easier for an 
anthropologist to prepare such an 
address on his science than for the 
specialist in some other fields, for 
the science of man is no foreign 
ground to any intelligent human 
being. This was demonstrated by the 
continued interest and large attend- 
ance at the sessions of the Anthro- 
pological Section. The addresses of 
most of the vice-presidents dealt with 
broad aspects of the several sciences, 
That of Mr. F. H. Cushing, on The 
Arrow, was more like a special paper, 
but the expressions of interest on the 
part of his hearers showed that they 
found no fault with him on that 
score. The public has often been 
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told what great benefits industry re- 
ceives from labors in pure science. 
It was a happy thought for Mr. Wil- 
liam McMaurtrie to point out to a 
scientific audience the benefits that 
the science of chemistry has derived 
from industrial operations. Those 
who listened to Vice-President Wil- 
liam Kent’s address on The Relation 
of Engineering to Economics carried 
away several valuable ideas, one be- 
ing that the invention of machines 
has been of more economic impor- 
tance than the division of labor of 
which the old economists made so 
much; another that America is far 
behind the Old World in the art of 
wasting human labor; and another 
that improved methods inflict more 
temporary loss on capital by destroy- 
ing the value of machinery and ap 
pliances than upon labor by displac- 
ing workmen. Mr. B. E. Fernow, 
addressing the Section of Economic 
Science, ventured upon the debatable 
ground of governmental functions, 
but probably most of his audience 
accepted what he said in regard to 
the conservation of our forests and 
other natural resources. The papers 
read gave evidence of diligent re- 
search and had been in the main 
well sifted, although occasionally 
some newly fledged professor or gar- 
rulous veteran consumed more time 
than he should have. Time limits 
rigidly enforced by the several pre- 
siding officers might be worth trying 
in order to give more snap to the 
proceedings and increase the value 
of the association to the best work- 
ers. The only remarkable discovery 
announced in the course of the meet- 
ing was the finding of another im- 
plement in the glacial gravels, which 
strengthens the view that man lived 
in America either during or imme 
diately after the Glacial period. The 
implement was exhibited and de- 
scribed by Prof. G. F. Wright, who 
has become the leading exponent of 
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this view. The attendance was an 
average number, and probably in- 
cluded a smaller proportion of sight- 
seers and a greater one of workers 
than when the meetings are held in 
larger cities. 

Next year the association will hold 
its fourth meeting in Buffalo, further 
strengthening the precedent of a de- 
cennial visit to that city, and Prof. 
E. D. Cope will preside. The vice- 
presidents elected are: (A) Mathe- 
matics and Astronomy— William E. 
Story, of Worcester ; (B) Physics— 
Carl Leo Mees, of Terre Haute, Ind. ; 
(C) Chemistry—W. A. Noyes, of 
Terre Haute, Ind.; (D) Mechanical 
Science and Engineering—F rank O. 
Marvin, of Lawrence, Kan.: (E) Ge- 
ology and Geography—Benjamin K. 
Emerson, of Amherst ; (F) Zoélogy 
—Theodore N. Gill, of Washington, 
D. C.; (G) Botany—N. L. Britton, 
of New York city ; (H) Anthropology 
—Alice C. Fletcher, of Washington, 
D. C.; @ Social Science—William 
R. Lazenby, of Columbus, Ohio. 

Prof. F. W. Putnam remains Per- 
manent Secretary. The following 
are the other officers : General Sec- 
retary, Charles R. Barnes, of Madi- 
son, Wis. Secretary of the Council, 
Asaph Hall, Jr., of Ann Arbor, Mich. 
Secretaries of the Sections: (A) 


Mathematics and Astronomy—Ed- | 


win B. Frost, of Hanover, N. H.; 
(B) Physics—Frank P. Whitman, of 
Cleveland, Ohio ; (C) Chemistry— 
Frank P. Venable, of Chapel Hill, 
N. C.; (D) Mechanical Science and 
Engineering —John Galbraith, of 
Toronto, Canada ; (E) Geology and 
Geography—A. C. Gill, of Ithaca, 
N. Y.; (F) Zodlogy—D. 8. Kellicott, 
of Columbus, Ohio; (G) Botany— 
George F. Atkinson, of Ithaca, N. Y. ; 


(H) Anthropology—John G. Bourke, 


United States Army; (I) Social Sci- 
ence—R. T. Colburn, of Elizabeth, 
N. J. Treasurer, R. 8. Woodward, 
of New York, N. Y. 
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LITERARY NOTICES. 


Tae Femate Orrenper.. By Prof. Casar 
Lompgoso and Wiiiiam Ferrero. The 
Criminology Series, edited by W. Dove- 
Las Morrison. New York: D. Appleton 
& Co. Pp. 313. Price, $1.50. 

Tue scientific study of anthropology, 
which has risen to prominence within the 
last few years, bids fair to yield knowledge 
of much practical value. The anthropolo 
gists of several- countries, and especially 
those of Italy, have been investigating the 
criminal class—trying to see if criminals are 
a distinct class, and what peculiarities mark 
them off from moral persons. When a basis 
of exact knowledge concerning criminals has 
been obtained, it will doubtless be possible 
to construct upon it much better modes of 
dealing with them than are now in yogue. 
Some results of this investigation have been 
made known to a limited circle through con- 
tributions to scientific journals and occa- 
sional volumes, but now the quantity of in- 
formation collected has seemed to warrant 
the publication of a series of books devoted 
to criminology. As editor of the series the 
publishers have secured W. Douglas Mor- 
rison, M. A., of her Majesty’s Prison, Wands- 
worth, England, a devoted student of the 
subject, and one who has had exceptional 
opportunities for observation. It is fitting 
that the series should begin with a book by 
Prof. Lombroso, who has devoted a laborious 
life mainly to criminal anthropology, and is 
the recognized leader of the Italian school 
in this branch of science. Associated with 
him as joint author is one of his most rap- 
idly rising juniors—William Ferrero. As a 
result of their investigations, the authors re- 
gard as a complete type of the criminal 
woman one wherein exist four or more of 
the characteristics of degeneration. The 
criminal type in the female sex is rare as 
compared with the male. The reason is that 
women are generally occasional rather than 
habitual offenders. When a born offender, 
a woman is, in the majority of cases, an 
adulteress, a calumniator, a swindler, or a 
mere accomplice—offenses which require an 
attractive or at least a normal personal ap- 
pearance. Atavism is regarded by our au- 
thors as the key to female delinquency. 
“The primitive woman was rarely a murder- 
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ess, but she was always a prostitute”; hence 
the modern woman who degenerates atavis- 
tically takes to prostitution rather than to 
crimes of violence. The authors have given 
much attention to anthropometry, and pre- 
sent in this volume a large number of meas- 
urements of the skull, bodies, and limbs of 
female delinquents, also studies of brains, 
tests of senses, etc. The subject of suicide 
and the influence of hysteria and epilepsy on 
crime are considered. Tattooing, which is so 
common among male criminals as to become 
a special characteristic, is extremely rare in 
female delinquents. The discussions of the 
several topics treated are illustrated and for- 
tified by many histories drawn from criminal 
records, and by portraits of French, German, 
and Russian subjects. The work is a valu- 
able contribution to a new and much-needed 
science. 


MENTAL DEVELOPMENT IN THE CHILD AND THE 
Race. Merrnops anp Processes. By 
James Marx Batpwiy, M. A., Ph. D., 
Stuart Professor of Psychology in Prince- 
ton University. New York and London: 
Macmillen & Co. Pp. 496. Price, $2.60, ~ 
In this work Prof. Baldwin appears as an 

observer, experimenter, theorizer, and critic, 

in short, as a maker of science, in which role 
he is quite as interesting and instructive as 
in that of expositor. The first event which 
led to the publication of this book was the 
birth of a daughter in 1890, whose mental 
unfolding was watched with unfailing atten- 
tion. When she reached her ninth month 
he undertook to experiment with her to find 
out the exact state of her color perception. 

The account of his procedure, of the re- 

sults reached, and his criticisms thereon, 

is given in Chapter III, entitled Distance 
and Color Perception by Infants. Chapter 

IV, on The Origin of Right-Handedness, de- 

scribes the experiments undertaken to gain 

light upon the facts and conditions of left- 
handedness that had not before been closely 
observed. After. discussing in the earlier 
chapters the general condition of the respon- 
sive movements of infancy and pointing out 

special problems, he enters in Chapter V 

upon a description of experiments concern- 

ing the rise of more complex movements, 

In 1892, at the birth of a second daughter, 

he continued his observations and planned 


new experiments, enlarging the scope of his 










































inquiries, and testing with her the infer- 
ences drawn from his experience with his 
first-born. There were two other infants 
under his observation at the time, though 
not so constantly and uninterruptedly as 
were his own children. In pursuing these 
studies Prof. Baldwin was led on to an en- 
largement of view concerning the mode and 
order of unfolding of mind in infancy, and 
the genesis of mind itself, and it is to this 
enlargement of view that we are indebted 
for the present work. It was while studying 
the child’s imitations and their relation to 
volition that there came to him such a reve- 
lation concerning the function of imitation in 
the evolution of mind that he resolved to 
work out a theory of mental development 
embodying this new insight; and he soon 
saw that no consistent view of mental de- 
velopment in the individual could be reached 
without a doctrine of the race development 
of consciousness. With this conviction he 
undertook to make a synthesis of the biologi- 
cal theory of organic adaptation with the 
conception of infant development he had 
already reached. The work, he says, is a 
treatise upon this problem—an attempt to 
form a system of “genetic psychology.” 
We can not give a fair account of Prof. 
Baldwin’s theory in the limits of a book 
notice. But we will say, briefly, that he 
bases it upon the law of dynamogenesis, 
“which current psychology and biology 
agree in accepting as a well-established prin- 
ciple of the manifestations of organic and 
mental life. The principle of contractility, 
recognized in bioiogy, simply states that all 
stimulations to living matter—from proto- 
plasm to the highest vegetable and animal 
structures—if they take effect at all, tend 
to bring about movements or contractions 
in the mass of the organism. It is now also 
safely established as a phenomenon of con- 
sciousness that every sensation or incoming 
process tends to bring about action or out- 
going process.” It should be remarked here 
that the rise of hypnotism in late years has 
opened the way to an entirely new method 
of mental study. And it is now understood 
thet “suggestion by idea, or through con- 
sciousness, must be recognized to be as fun- 
damental a kind of motor stimulus as the 
direct excitation of a sense organ.” Some 
idea of the importance of suggestion in mod- 
VOL. XLVII.—69 ; 
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ern psychology may be gained by noting the 
headings Prof. Baldwin has given to the sec- 
tions in the long chapter upon this subject. 
They are (1) General Definition ; (2) Physi- 
ological Suggestion ; (3) Sensori-motor Sug- 
gestion; (4) Ideo-motor Suggestion;* (5) 
Subconscious Adult Suggestion ; (6) Inhibi- 
tory Suggestion; (7) Hypnotic Suggestion ; 
(8) Law of Dynamogenesis. 

In attempting to reach some kind of 
formula of dynamogenesis, Prof. Baldwin 
found the definitions of “ suggestion” in the 
psychologies very conflicting, and he there- 
fore adopted the most general description of 
suggestive reaction—i. e., “that it always 
issues in a movement more or less closely 
associated in earlier experience with the par- 
ticular stimulus in question.” This defini- 
tion constitutes suggestion a phenomenon of 
habit ; but many suggestions issue in move- 
ments not exactly like those before associ- 
ated with these stimuli. Many of them be- 
get new movements, by a kind of adaptation 
of the organism, which are an improvement 
upon those the organism has formerly ac- 
complished. This kind of adaptation Prof. 
Baldwin names Accommodation, and one of 
the main subjects discussed in the book is 
this theory of accommodation. The chapter 
upon suggestion closes with these words: 
“So far as we have gone we havea right to 
use the principle of suggestion as a principle 
of dynamogenesis whenever we mean to 
say simply that action follows stimulus But 
when we come to ask what kind of action 
follows in each case each special kind of 
stimulus, we have two possibilities before us. 
A habit may follow or an accommodation may 
follow. Which is it? And why is it one 
rather than the other? These are the ques- 
tions of the theory of organic development 
to which our next chapters are devoted.” 
These nine chapters are upon The Theory 
of Development; The Origin of Motor Atti- 
tudes and Expressions; Organic Imitation ; 
Conscious Imitation (begun); The Origin of 
Memory and Association; Conscious Imita- 
tion (continued); The Origin of Thought and 
Emotion ; Conscious Imitation (concluded) ; 





* Prof. Baldwin observed his children during 
their first two years to discover, if possible, 
whether ideo-motor is a normal thing, 
and the section upon this subject has absorbing 
interest. 
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The Origin of Volition ; The Mechanism of 
Revival—Internal Speech and Song; Origin 
of Attention; Summary: Final Statement of 
Habit and Accommodation. These titles, as 
well as those given above of the sections of 
an earlier chapter, are very attractive, and 
we assure our readers that the text well 
sustains the interest excited by the head- 
ings, while the liveliness and earnestness of 
the style will be found pleasant accompani- 
ments of the author’s command of his subject. 
Of the scope and importance of this study 
Prof. Baldwin well says: “The study of 
children is generally the only means of test- 
ing our mental analysis. If we decide that 
a certain complex product is due to a union 
of simpler mental elements, then we may 
appeal to the proper period of child life to 
see the union taking place. The range of 
growth is so enormous from the infant to 
the adult, and the beginnings of the child’s 
mental life are so low in the scale in the mat- 
ter of instinctive and mental endowment, 
that there is hardly a question of analysis 
now under debate which may not be tested 
by this method.” To the questions, what 
constitutes child study, and why we have so 
little of it, he replies that only the scientific 
specialist by the acutest exercise of his dis- 
criminative faculty can observe children or 
experiment upon them with profit. “ Back 
of the question, What did the infant do? is 
the more difficult question, What did his 
doing that mean? And how can people 
who know nothing of the distinction between 
reflex and voluntary action, or between nerv- 
ous adaptation and conscious selection, ana- 
lyze the child's actions and arrive at a true 
picture of the mental condition that lies 
back of them? Even Preyer’s experiments 
to determine the order of rise of the child’s 
perceptions of different qualities of color, 
depending as they did upon word memories, 
are vitiated by the single fact that speech is 
acquired long after objects and some colors 
are distinguished.” And if Preyer can thus 
misinterpret appearances, Prof. Baldwin may 
well say, “‘ No child’s deeds should be given 
universal value without a critical examina- 
tion, before which even the most competent 
psychologist might well quail.” 

But notwithstanding these warnings, there 
is a brief popular section written in a some- 
what homiletic strain in the chapter on con- 
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scious imitation, entitled How to Observe 
Children’s Imitations. He begins with the 
statement that “ nothing less than the child’s 
personality is at stake in the method and 
matter of its imitation.” The observer is 
told at length that he must take account of 
the personal influences which have affected 
the child; its relations to brothers and sis- 
ters and to other children, its chums and 
friendships in the school and home, and 
especially its games. The section closes with 
these words: “Finally, I may be allowed a 
word to interested parents. You can be of 
no use whatever to psychologists—to say 
nothing of the actual damage you may be to 
the children—unless you know your babies 
through and through. Especially the fathers! 
They are willing to study everything else. 
They know every corner of the house fa- 
miliarly except the nursery. A man labors 
for his children ten hours a day, gets his 
life ‘insured for their support after his 
death, and yet he lets their mental growth, 
the formation of their characters, the evo- 


lution of their personality, go on by absorp- 


tion—if no worse—from common, vulgar, 


imported, and changing, often immoral, — 


attendants! Plato said the state should 
train the children, and added that the 
wisest man should rule the state... . We 
hear a certain group of studies called the 
humanities, and it is right. But the best 
school in the humanities for every man is his 
own house.” We have been much impressed 
by another strain of remark in the same 
section upon an only child. We have had for 
some time under our sympathetic observation 
a little boy whose brothers and sisters are 
grown, and the truth of the following state- 
ment is forcibly brought home to us: “ An 
only child has only adult ‘copy.’ He can 
not interpret his father’s actions, or his 
mother’s oftentimes. He imitates very 
blindly. He lacks the more childish ex- 
ample of a brother or sister near himself in 
age. And this difference is of very great 
importance to his development. He lacks 
the stimulus, for example, of games in which 
personification is a direct tutor to selfhood. 
And while he becomes precocious in some 
lines of instruction, he fails in imagination, 
in brilliancy of fancy. The dramatic in his 
sense of social situations is largely hidden. 
It is a very great mistake to isolate children.” 
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We close our notice with the sense that we 
have done this thoughtful book but scant 
justice. 


PROCEEDINGS COMMEMORATIVE OF THE ONE 
HunpRED AND FirTieTH ANNIVERSARY OF 
THE FOUNDATION OF THE AMERICAN PHIL- 
osopHicaL Society. Philadelphia: Mac- 
Calla & Co. Pp. 647. 


An impressive commemoration of the 
origin of this pioneer scientific society was 
held in May, 1893. The exercises of the oc- 
casion, which extended over five days, are 
recorded in this handsomely printed volume, 
and include addresses of welcome and con- 
gratulation, the proceedings of the meetings, 
scientific papers presented, etc. The address 
by the venerable Frederick Fraley, president 
of the society, is followed by letters of greet- 
ing in French, German, and Latin, read by 
representatives of universities and foreign 
scientific societies, after which come tele- 
grams from foreign bodies that were unable 
to send delegates. The second day’s pro- 
ceedings were also opened by an address by 
President Fraley, who was followed by Profs. 
Alpheus Hyatt and Hubert A. Newton. On 
the third day, President Gilman, of Johns 
Hopkins, and the Rt. Rev. John J. Keane, 
President of the Catholic University of 
America, delivered addresses, that of the lat- 
ter only being printed. The exercises of the 
fourth day are especially interesting. They 
include addresses on Benjamin Franklin— 
printer, patriot, and philosopher, by Dr. 
Samuel A. Green; The Philosophy of Art, 
by Prof. J. M. Hoppin; and The Nature and 
Design of the Historical Societies of Our 
Country, by Dr. John B. Morris. On the 
last day a paper in German, On Determina- 
tion of Gravity by Means of a Pendulum Ap- 
paratus, by R. von Sterneck, was read by 
Chevalier Rousseau d’Happoncourt, of the 
Austrian navy, who represented the Imperial 
Royal Academy of Vienna. Dr. Isaac Rob- 
erts then addressed the society on Recent 
Progress in Astronomical Science, illustrat- 
ing his remarks by photographs which he 
presented to the society in behalf of the 
Royal Astronomical Society of England, 
which he represented. Prof. George F. 
Barker read a paper on Electrical Progress 
since 1743, dealing mainly with the work of 
Franklin, Hare, Henry, Saxton, Rittenhouse, 
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and Bache. A few remarks on Magnetism, 
by Mr. Wharton, were followed by the clos- 
ing address of the president. The scientific 
papers presented include one of eighty pages 
on Tertiary Tipulidew, by Prof. Samuel H. 
Scudder; one of three hundred pages on 
Phylogeny of an Acquired Characteristic, by 
Prof. Alpheus Hyatt, and ten briefer ones by 
various authors. The volume is illustrated 
by a number of fine plates, including por- 
traits of the officers of the society, views of 
the interior of its building, reproductions of 
the photographs presented by the Royal As- 
tronomical Society, and figures illustrating 
the papers by Scudder, Packard, and Hyatt. 


THEORETICAL CHEMISTRY, FROM THE STAND- 
point oF Avocapro’s RULE anp THERMO- 
pynamics. By Prof. Watter Nernst, 
Ph.D. Translated by Prof. Caries 
SkEELE Parmer, Ph.D. London and 
New York: Macmillan & Co. Pp. 697. 
Price, $5. 

A FEw years ago it was said with truth 
that all the advances being made in chemis- 
try were in the field of organic chemistry. 
This condition has been changed, however, 
by the fruitful researches of Ostwald, van’t 
Hoff, Thomsen, Berthelot, and others, which 
have given us what may be called the new 
physical chemistry. Prof. Nernst has pre- 
pared a guide to this newly developed branch 
of the science, taking as its leading principles 
Avogadro’s law and the doctrine of energy. 
Taking up first the universal properties of 
matter, he sets forth in succession those 
characteristic of the gaseous, liquid, and 
solid states of aggregation. The properties 
of physical mixtures and dilute solutions are 
also discussed. The theory of the atom and 
the molecule forms the second division of 
the work, this doctrine being tested and ex- 
emplified by the phenomena of refraction, 
polarization, magnetism, color, dissociation 
of gases, and the behavior of both colloids 
and crystalloids in solution. The transfor- 
mation of matter and the transformation of 
energy are the two remaining divisions, the 
former embracing the laws of chemical stat- 
ics and chemical kinetics, while the latter is 
concerned mainly with thermo-chemistry, 
though touching upon the chemical action 
of light and electricity. Two appendixes 
are added, the first comprising some impor- 
tant developments in theoretical and phys- 
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ical chemistry since the German edition of 
this work appeared, and the second being a 
valuable synchronistic table of chemical 
periodicals. The index is divided in the 
clumsy German fashion. 


Tue Dynamo: Its Turory, DeEsIGN, AND 

Manvracture. By ©. C. Hawkins and 

F. Waturs. New York: Macmillan & 

Co. Pp. 520. 

Nornine need be added to the title of 
this book to iridicate its field, and the 
authors claim no originality in the matter 
presented, except as to the construction of 
the equations for magnetic leakage, for the 
heating of dynamos, or the E. M. F. of alter- 
nators. “Yet we do claim,” they say, “a 
certain novelty in our method of treatment 
by which these facts are presented. It has 
seemed to us that a systematic and method- 
ical analysis of dynamos—of the causes and 
reasons why they have assumed their pres- 
ent shape—if only it be complete and accu- 
rate, so far as its scope extends, would still 
be sufficiently novel to merit attention. 
Starting with a simple inductor cutting the 
lines of a magnetic field, such an analysis 
would gradually evolve in natural sequence 
the various combinations of inductors which 
constitute the windings of armatures and the 
typical forms which the complete machine 
is thence compelled to take, until, finally, 
the whole should culminate in the descrip- 
tion of actual machines as manufactured, 
and the practical design of one or more dy- 
namos for given outputs. This scheme we 
have endeavored to carry out.” The au- 
thors have taken pains to unite practice and 
theory in this treatise and to avoid mathe- 
matics and technicalities that were avoid- 
able. There are one hundred and ninety 
illustrations, including cuts of a number of 
typical dynamos. 


Descriptive InorGanic GENERAL CHEMISTRY. 
By Pavt C. Freer, Ph. D. (Munich). 
Boston: Allyn & Bacon. Pp. 550. 


Tus book has been written for college 
students, and assumes some elementary 
knowledge of chemistry in those who are to 
use it. The author first gives a short chap- 
ter to the atomic theory, which he holds 
shoald not be’ presented in an elementary 
course, and then proceeds to describe the 
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elements and their inorganic compounds, 
Oxygen is the first element described, hydro- 
gen, the halogens, and the oxygen family 
following in succession. “In discussing 
chemical changes,” Prof. Freer says, he has 
“endeavored to present the various topics, 
not asa series of isolated facts, but as so 
connected, the one with the other, that there 
is scarcely any one of the numerous phenom- 
ena which are mentioned in this work which 
does not find its analogon in some other por- 
tion of the field of chemical study. The 
attempt has been made especially to call at- 
tention to the influence exerted by the nature 
of the elements which make up a chemical 
compound upon the character of that com- 
pound itself.” In his treatment of the latter 
subject he is aware that he may have been 
led into some speculation, but bespeaks at — 
least a hearing for the new arguments he 
has ventured upon. His views on valence 
andthe use of structural formule are con- 
servative. In the application of physical 
methods in the study of chemistry he has 
followed Ostwald and Lothar Meyer, and in 
regard to the double halides, fluosilicic acid, 
and similarly constituted bodies he has 
adopted the views advocated by Prof. Rem- 
sen. There is an appendix of some forty 
pages of laboratory notes, which is “‘ not in- 
tended as a laboratory manual, but mainly 
as a guide to both teacher and pupil in com- 
piling a list of experiments.” 


CHURCHES AND CasTLES OF MEDIAVAL FRANCE. 
By Water Cranston Larnep. New 
York: Charles Scribner’s Sons. Pp. 236, 
with Plates. Price, $1.50. 


Tus book, the author says, is a record 
of a traveler’s impressions of the great monu- 
ments of France, published in the hope that 
it may bring others to visit t:em. “ Itis 
easy for the student to get accurate informa- 
tion about them ; but nevertheless it may be 
of some use to tell what effect they produce 
upon one who does not wish to study deeply 
into all their history and the minute details 
of the building of them, but who does love 
their beauty and cares about the place they 
hold in the history of the French people.” 
We read the systematic accounts of these 
things and get vague ideas about them as 
something shadowy and far distant; then, as 
a lady remarked on seeing the antiquities pre- 
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served in Winchester Castle and Cathedral, 
we go and look at them and find that they 
are all real. Next to seeing them for our- 
selves is reading the mind-pictures of them 
of one who has seen them intelligently, and 
of the emotional effects they have wrought 
upon him—with the guide-book information 
left out. A historical monument in France 
is defined by the author as meaning “a 
church, or a castle, or a town that has been 
thought worthy either of restoration or pres- 
ervation at the expense of the French people. 
There is a tax levied to provide the money 
necessary for these purposes, and it is aston- 
ishing how much the French are willing to 
pay to preserve or restore whatever has to 
do with their history as a nation.” More 
than thirty works, cathedrals, churches, cas- 
tles, etc., of historical or architectural inter- 
est, are described in this book in the manner 
we have indicated. 


THe ANm™AL as A Macuine anp Prime Mo- 
tor. By R. H. Tuurston. New York: 
John Wiley & Sons. Pp. 97. Price, $1. 


Tus is a comparison of the animal as a 
piece of mechanism for the conversion, ap- 
plication, and utilization of energy with the 
various machines which man has construct- 
ed for the same purpose. The introductory 
chapter is a discourse on some of the more 
important physical laws and the efficiency of 
the most economical machines whose con- 
struction is based upon them. In the next 
chapter, The Animal as a Prime Motor, the 
various vital processes, the efficiency of vital 
machines, intensity of muscular effort, and 
the uses of food are among the most impor- 
tant headings. The third and concluding 
chapter considers some of the unsolved prob- 
lems of the animal machine, such as the 
source of the firefly’s glow and the animal- 
cule’s phosphorescence. 


Tse Lanp Birps anp Game Birps or New 
Encianp. By H. D. Minor. Second 
edition, edited by Witttam Brewster. 
Boston: Houghton, Mifflin & Co. Pp. 
492. Price, $3. 

Ir has been often remarked that a teacher 
who is only a few lessons ahead of his class 
has an important advantage in that he can 
better appreciate the difficulties of his pu- 
pils than one who is further removed in at- 
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tainments, On this account, as well as for 
his happy manner of imparting knowledge, 
Mr. Minot should be ranked as one of the 
most acceptable guides to the amateur or- 
nithologist. His book is a remarkable pro- 
duction for a youth of seventeen. It gave 
substantial promise of important scientific 
and literary work which was left unfulfilled 
by the ill health that turned the author aside 
to a different profession and by his untimely 
death in a railroad collision. The book con- 
tains errors, and its statements as to range 
are deficient, but the editor has set sufficient 
danger signals against the former, and has 
duly supplemented the latter. It is not 
complete, but this does not prevent its being 
highly useful. Its descriptions comprise the 
external appearance of the species, its habits, 
range, appearance of its nest and eggs, and 
its song. An introduction contains directions 
for collecting birds and eggs, and for study- 
ing the birds at liberty. The illustrations 
are some twenty-odd outline drawings by 
the author and a frontispiece portrait. 


A Tabular Review of Organography has 
been prepared by Prof. A. LZ. Benedict for 
the use of the classes in botany of the De- 
partment of Pharmacy in the University of 
Buffalo. In it each point has, so far as 
possible, been exemplified by some common 
plant ; and each page of the manual is pro- 
vided with a blank side to be filled in by 
the student himself. It is thus intended to 
adapt the little work especially for use as a 
guide in field study. An apology for hasty 
preparation at a season when the notes could 
not be verified by reference to wild plants is 
hardly in place in a scientific manual. With 
another summer affording the means desired, 
there should be no occasion for it to remain 
in another edition. 

The papers of Charles Robertson, of 
Carlinville, Il., upon the Mutwal Biological 
Relations of the Entomophilous Flora and the 
Anthophilous Insect Fauna of his county of 
Mscoupin are valuable to botanists and en- 
tomologists, and to all persons interested in 
horticulture. 

In « little book on Condiments, Spices, 
and Flavors, a brief account is given by Dr. 
Mary E. Green of the substances classed 
under those heads, in the hope that it may 
lead to a more intelligent use of them in 
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cookery. In it are included the flavoring 
herbs known in our gardens; spices, etc., 
from abroad; condiments prepared from 
animal foods, mixed sauces like the Worces- 
tershire, and ketchups and pickles. The 
author believes that these things, properly 
used, are aids to digestion. (Published by 
the Hotel World, Chicago.) 

Of the Highteenth Annual Report of the 
Connecticut Agricultural Experiment Station, 
for 1894, Part II contains papers on the 
availability of oftganic nitrogen, fungous 
diseases and their treatment, and injurious 
insects; Part III, Studies on the Proteids of 
Rye and Barley and on the Chemical Nature 
of Diastase ; and Part IV on subjects relat- 
ing to the dairy and on tobacco. The publi- 
cations of the station are sent free to every 
citizen of the State who applies for them. 

Under the title Bread from Stones a 
translation of some of the writings of Julius 
Hensel on fertilizers has been published by 
A. J. Tafel (1011 Arch Street, Philadelphia, 
25 cents). Hensel declares that the current 
theory of fertilizing is wrong. Too much 
potash, phosphorus, and nitrogen, he says, 
are supplied to plants, and not enough lime, 
magnesia, silica, sulphur, or fluorine. The 
normal soil consists of weathered rocks. 
This is the best soil for plants, producing 
not only vigorous growth, but also edible 
parts of firm texture, resisting insects, and 
valuable and wholesome for food. He 
therefore advocates the use of finely pulver- 
ized stone-meal as a fertilizer, and gives 
testimony as to its efficiency. 

The Senile Heart, by George William 
Balfour, M. D. (Macmillan, $1.50), is quite a 
comprehensive consideration of this and 
allied conditions in the other organs of the 
body to which the aged are especially prone. 


In the introductory chapter some space is | 


given to a consideration of why we get old 
and why we so rarely die of old age, and 
this is followed in Chapter II by an exami- 
nation of the direct effects of age on the 
heart muscle. There are twelve chapters, 
the last four of which deal with therapeu- 
tics. A chapter is given to gout, and also 
one to angina pectoris. The book contains 
some interesting sphygmographic records. 
The consolidated school law of 1894 
made a number of important changes; but 
as published it is a pamphlet of one hundred 
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and thirty-five pages, the legal phraseology 
and verbiage of which obscures the mean- 
ing in many places. A Handbook for School 
Trustees (Bardeen, 50 cents), by C. W. Bar- 
deen, which arranges the law by subjects 
aud gives the minor details only in notes, 
ought to prove valuable to teachers and 
other school officers. The differences in 
law between the district and union schools 
are pointed out, and directions are given for 
the establishment of an academic department 
under the Regents of the University. 

In a little volume, half prose half poetry, 
entitled The Supremacy of the Spiritual 
(Arena Publishing Company, 75 cents), Ed- 
ward Randall Knowles, LL. D., undertakes 
to show that the ether is spiritual rather 
than material. 

John A. Kersey has written down under 
the title Ethics of Literature a part of what 
he would like to say about books and au- 
thors—a part only, for on page 570 he 
states that he is about to close without havy- 
ing finished (the author, Marion, Ind.). “I 
propose to inquire,” he says in his preface, 
“what some great literary luminaries have 
done, and to show in some instances what 
were better left undone for the enlighten- 
ment of mankind. And in this retrospect 
we will observe the acknowledged Titans 
engaged in Herculean labors to establish 
truths which, in the nature of things and of 
mind, are either self-evident or unprovable. 
We will observe minds which have given 
the world some of the most superb thought, 
grouping the rarest gems in clusters with the 
veriest peter-funk.” Other instructive ob- 
servations are also promised to the reader. 

A neat little forty-cent edition of Defoe’s 
History of the Plague in London is just is- 
sued by the American Book Company. 
While there is much fiction mixed up with 
the description, Defoe being only four years 
old at the time of the plague, there is enough 
of actual fact to give the work a historical 
value, and the less well authenticated por- 
tions add much to its readableness. 

Roman Life in Latin Prose and Verse is 
the title of a book of selections from Latin 
writings, made by Harry Thurston Peck and 
Robert Arrowsmith (American Book Com- 
pany). It is intended to be used either as 
the chief book for a short course in reading 
Latin or as a volume for sight-reading, and 
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may also serve as a series of specimens of 
Latin literature from the early popular songs 
down to the hymns of Christian Rome. The 
selections have been made with a view to 
exhibiting the life, manners, opmions, 
amusements, and dissipations of the Romans. 
The more difficult words are translated at 
the bottom of the page, and there are notes 
at the end on matters of allusion, style, and 
construction. The volume is illustrated. 

In the Orations on Bunker Hill Monu- 
ment, the Character of Washington, and the 
Landing at Plymouth (American Book Com- 
pany, 20 cents), we have the three best ora- 
torical efforts of Daniel Webster. His sim- 
plicity of diction and perfect mastery of 
pure idiomatic English render them excel- 
lent models for the pupil who would perfect 
himself in the use of the English tongue. 
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little finger of each hand are provided with 
only two movable joints or phalanges. On 
the fourth finger we find an enlargement at 
the point where the lower or distal end of 
the first joint should be. This rigidity, 
therefore, seems to have been brought about 


| by a growing together or anchylosis of the 


| first and second joints. The first joint or 
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An Instance of Webbed Fingers in Man. 
—(Communicated by F. E. Luoyp and F. L. 
Wasusvrn.) The subject of this sketch, now 
about twenty-five years of age, was born near 
Smyrna, Iowa. He now resides in eastern 
Oregon, and is attending one of the State 
schools, where, though slow, he is proving | 
himself fairly efficient in some lines of work. | 





Of large, powerful frame, he is a welcome | 
adjunct on the football field, though ordi- 
narily awkward in his movements. Accord- 
ing to his statement, he has never suffered | 
any special inconvenience from the abnormal 
condition of his hands, and feels disinclined 
to undergo a surgical operation for their bet- | 
terment. When but a few days old, the 
webs were cut, but the operation was badly | 
performed, and apparently their growth was | 
not checked. The scars resulting from the | 
operation may yet be seen. An interesting | 
fact to be noted is, that the fourth fingerand ' 


| first phalanx of the little finger, however, 


although equal in length to two normal joints, 
is perfectly smooth and cylindrical. As if 
to compensate for this stiffness, the terminal 
joints of these two fingers can be bent to 
make a perfect right angle with the longitu- 
dinal axis of the finger. The toes are also 
webbed, but not so strikingly as the fingers. 
All of the following measurements have been 
made from a line passing through the distal 
end of the metacarpal bones ; in other words, 


from the point where the bones of each finger 

unite with those of the hand. A centimetre 

is practically equivalent to two fifths of an 

inch. 

To tip of second or index finger. . . 

* third or middle finger... . 

fourth finger 

To angle of web between second 
and third fingers 

To angle of web between third and 
fourth fingers... 

To end of first joint of second 
index finger 


10°8 ctm. 
12°4 ctm. 


“ 


“ “ 
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To end of first joint of third finger 73 ctm. 
“ “ “ “ “ little “ 71 ctm. 
“ “ “ “ “ fourth “ 6 4 ctm. 
second “ “ “ “ 98 ctm, 
The last two are the anchylosed phalanges 
mentioned above. The subject under discus- 
sion has one brother similarly affected, whose 
webs are decidedly larger than in the present 
instance. This brother has but one stiff 
joint on each hand. The father has hands 
somewhat webbed. A second brother has no 
webs, nor has the mother, nor the paternal 
or maternal grandparents. 


ity “ 


How Stone Arrowheads were Made.— 
The guiding principle of Mr. F. H. Cushing’s 
fruitful researches in anthropology has been 
“Put yourself in his place.” When he 
wished to learn how stone arrowheads were 
made he became an arrow-maker himself. 
As a result of his labors and researches he 
was able to tell, in his address to the Anthro- 
pological Section of the American Associa- 
tion at Springfield, how primitive men made 
their arrows. They first sought the material, 
he said, mined it arduously from buried 
ledges, with fire, mauls, and skids, or prefer- 
ably sought it in banks of pebbles, digging 
such as were fit freshly from the soil, if pos- 
sible, and at once blocking out from them 
blanks for their blades by splitting the 
pebbles into suitable spalls. This was done 
by holding the pebbles edgewise on a hard 
base, and hitting them sharply and almost 
directly on the peripheries, but with a one- 
sided twist or turn of the maul or battering 
stone. At each deft stroke of the maul a 
spall was struck off—sometimes twenty from 
a single cobble or block of moderate size. 
These were, with almost incredible rapidity, 


trimmed to the leaf-shaped basis of all primi-* 


tive chipped tools, by knapping them with 
a horn, bone, or very soft, tough, granular 
stone hammer, mounted in a light handle. 
For this the spall was placed flatwise on the 
knee, or on a padded hammer-stone, so 
called, and held down by the base of the 
thumb of one hand, and rapidly struck along 
the edge transversely and obliquely to its 
axis, lengthwise, with the outwardly twist 
ing kind of blows used in the splitting, 
The blanks thus formed were then carried 
home for leisurely or opportune finishing; 
and carefully buried in damp soil, not to 
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hide them, as has been usually supposed, 
but to keep them even-tempered, uniformly 
saturated or full of sap and life, as these 
ancients thought — whence the so-called 
“caches” of numerous leaf-shaped blades 
which are now and then found throughout 
old Indian ranges. To show that making 
arrowheads is not such a slow and laborious 
process as many have supposed Mr. Cushing 
stated that he had succeeded from the time 
he found a suitable pebble of fine-grained, 
ringing, cold and fresh quartzite, in making 
seven finished knife and arrow blades in ex- 
actly thirty-eight minutes; and he had often 
made from obsidian or glass a very small 
and delicate arrow point—the most easily 
made—in less than two minutes. 


Chemistry advanced by the Industries.— 
In showing how pure science had been pro- 
moted by industrial operations and require- 
ments, which was the theme of his vice- 
presidential address before the American 
Association, Mr. William McMurtrie cited an 
interesting example from Hoffmann, who 
says, “It is not generally known that the 
theory of substitution owes its source to a 
soirée in the Tuileries.” Dumas had been 
called upon by his father-in-law, Alexandre 
Brongniart, who was director of the Sévres 
porcelain works, and, as Hoffmann says, ina 
measure a member of the royal household, 
to examine into the cause of the. irritating 
vapors from candles burned in the ballroom, 
a demand to which Dumas readily acceded, 
because he had already done some work 
upon the examination of wax which could 
not be bleached and was therefore unmer- 
chantable. He was readily led to the con- 
clusion that the candles used in the palace 
had been made with wax that had been 
bleached with chlorine, and that the vapors 
were hydrochloric acid generated in the 
burning of the candles. But examination of 
the wax of the candles showed that the 
quantity of chlorine found was greater than 
could be accounted by for its presence as a 
mechanical impurity, and from it Dumas was 
led to experiments which showed that many 
organic substances when heated with chlo- 
rine have the power to fix it, and from these 


results he was in turn led to the further” 


generalization concerning the law of substi- 
tution. It was an incident similar to that 
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already described that brought Dumas to the 
. reaction whereby hydrogen sulphide may be 
oxidized to sulphuric acid. He found the 
walls of one of the bath rooms at Aix-les- 
Bains covered with crystals of calcium sul- 
phate, which could have no other source 
than the vapors liberated from the hot 
water. 


Range of the Human Volee.—In dis- 
cussing a paper read before the Section of 
Physics of the American Association, Prof. 
W. Le Conte Stevens remarked that the 
lowest recorded tone of the voice is that of 
a basso named Fischer, who lived during the 
sixteenth century, and who sounded Fy, 
about forty-three vibrations per second. Mr. 
Stevens himself, without possessing a bass 
voice, has sounded as low as Ao, fifty-three 
and a third vibrations per second, when his 
vocal cords were thickened by an attack of 
catarrh. This, however, is under abnormal 
conditions. The highest note hitherto re- 
corded in the books was attained in singing 
by Lucrezia Ajugari. At Parma in 1770 she 
sang for Mozart several passages of extraor- 
dinarily high pitch, one of which included 
C,, two thousand and forty-eight vibrations 
per second. She trilled in D,, eleven hun- 
dred and fifty-two vibrations, and was able 
to sing as low as G», one hundred and ninety- 
two vibrations, having thus a range of nearly 
four octaves and a half. Ajugari’s upper 
limit has been attained by Ellen Beach Yaw, 
of Rochester. Mr. Stevens has often esti- 
mated, by comparisons with a tuning fork, 
the pitch of a child’s squeal while at play, 
which has been repeatedly found to be in 
- excess of twenty-five hundred vibrations per 
second, in one case as high as Ge, about 
three thousand and seventy-two vibrations. 
The total range between these extremes is in 
excess of six octaves. 


Criminal Anthropology.—Among _rea- 
sons for including anthropology among the 
preparatory studies for medicine, Mr. Have- 
lock Ellis refers to special branches of prac- 
tice in which knowledge of it is of great 
assistance—such as practice abroad among 
different races, and practice among the in- 
sane at-home, and in dealing with the phe- 
nomena of crime. Numbers of criminals in. 
herit their qualities and transmit them, and 
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constitute a distinct class. Their increase 
must be prevented by dispersing them and 
checking the reproduction of their kind. In 
the light of these principles, Lombroso has 
constructed his system of criminal anthro- 
pology. The Lancet says that in Paris 
medical experts are appointed to examine 
the persons arrested overnight, and to send 
to asylums those whom they find to be trou- 
bled with brain disease, whereby they are 
secured from association with criminals and 
soon may be restored to soundness, Dr. 
Benedikt, of Vienna, has done great service 
in this line of practice in his studies of 
criminals of different types. Three factors 
are named by Dr. Clouston which should be 
taken cognizance of in criminal anthropol- 
ogy, viz.: The heredity of the criminal ; his 
brain, with its reactive and resisting qualities 
in each case ; and the criminal’s surroundings, 
immediate and permanent. The first takes 
account of the past history of the criminal’s 
family, and the transmission of its inherited 
diseases into other diseases in offspring. 
The second factor, involving the receptivity 
and reactive power of the brain, its resources 
in self-control, especially in withstanding 
pain, fear, temptation, and other trials of the 
moral sense, concerns a wide field and pre- 
sents great difficulties to the investigator. 
The third factor includes the mental and 
social atmosphere in which the subject of 
criminal anthropological inquiry has been 
brought up, and must comprise early com- 
panionship, moral and religious influence, 
and whatever contributes to motive in its 
less healthy tissues. “Those tracts of the 
brain cortex organized for mental processes 
are the field in which the future character of 
the individual—criminal or non-criminal— 
germinates and grows; they are, as Dr. 
Clouston well puts it, ‘ the fullest of hered- 
itary qualities, the most powerful, yet the 
most notable, by far the most physiological- 
ly valuable part of man,’ and the question 
that confronts the student of criminality he 
formulates thus: ‘Have we among us men 
and women whose mental cortex is of such 
quality that in its ordinary environment the 
conduct of its possessors must necessarily be 
anti-social and lawless? and if so, what 
anatomical, physiological, and psychological 
signs are there to distinguish this criminal 
cortex and its possessor?’” The Italian 





and some of the German school assert that 
such signs exist, and are not difficult to rec- 
ognize; or, that the criminal was a criminal 
potentially before he was one actually. The 
chief problem of dealing with crime funda- 
mentally is, then, one of taking it at this 
stage; and it is here that medical anthro- 
pology can make itself most useful. 


Explorations in Labrador and Alaska. 
—Of the geographical explorations on the 
American continent during 1894, Prof. An- 
gelo Heilprin, in the Bulletin of the Geo- 
graphical Club of Philadelphia, mentions as 
most noteworthy those of Messrs. Tyrrell 
and Low, on British territory. To the for- 
mer we owe the exploration of a large por- 
tion of unknown region lying to the west of 
Hudson Bay—a region that for at least six 
hundred miles was totally unknown—and 
the rectification of much of the western con- 
tour of the bay. A peculiarity of the region 
traveled over by Mr. Tyrrell is the total ab- 
sence of timber. “ All the wood that was 
gathered in the course of this six hundred 
miles’ journey, it is said, would not have 
been sufficient to give the material for a 
single boot-peg. On the other hand, even in 
this most tfeeless area, game of at least one 
kind is deseribed as being most unmanage- 
ably abumdant. Over an area of three square 
miles or mere the reindeer were go thick as 
almost completely to shut out from view the 
ground.” To Mr. Low belongs the honor of 
haying made the first crossing of Labrador. 
Beginning at Lake Mistassini on the east, 
and terminating at Ungava Bay on the 
north, he eroased the height of land of the 
region, a rugged and forbidding country, 
partly timber-covered, and in the main de- 
void of inhabitants. No specially marked 
physiographic features were discovered, no 
great mountain ridges or peaks, and no 
large streams, “ but the accessions of general 
knowledge to a region are always welcome, 
and particularly when it is so little known as 
is Labrador.” A third exploration on our 
continent is that of the joint Anglo-Ameri- 
can Alaske Boundary Commission. The state- 
ments in the newspapers that the surveys 
of this commission would remove Mount 
St. Elias from the United States to British 
America is “ perhaps premature,” and Mr. J. 
C. Russell, who first definitely determined 
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the ‘position of the mountain, is quoted as 
authority for saying that no basis exists for 
the assumed necessary transfer. Two other 
peaks, however, possibly higher than Mount 
St. Elias, have been observed, unquestiona- 
bly on British soil. 


Snow-coloring Inseets.—An interesting 
communication has been published from Dr. 
Vogler de Schaffhouse concerning red snow- 
insects. An excursion of a Vaudois society 
to the Great St. Bernard in August, 1893, at 
an altitude of twenty-six hundred metres, 
near the col de Fenétre remarked in a little 
combe at the left of the path a well-defined 
rose-red spot on the snow. One of the ex- 
cursionists, M. Théodore Bottinger, found by 
the aid of a glass that the red color was due 
to little jumping insects, of which thousands 
were distributed on the surface of the melt- 
ing snow. There were such prodigious 
numbers of them at the bottom of the 
combe that they formed a compact mass 
an inch thick in spots, like a bed of orange- 
red sawdust. The insect, called in French a 
podurelle, is a new species of the Lipura of 
Burmeister—the Anwurophorus of Nicolet, 
hitherto undescribed. The red and black 
colorations of snow are usually ascribed to 
an alga (Protococcus nivalis), which turns 
black from red in the course of its growth. 
M. J. Brun observes, in an article he has 
published on the subject of coloration, that 
he has met the podurelle of Benedict de 
Saussure (Desoria glacialis) in innumerable 
masses, and believes that the existence of 
the podurelle is connected with that of the 
protococcus, and that the insects owe their 
color to the black spores on which they feed. 
It appears, then, that the coloration of the 
snow is chiefly due to the presence of the 
lower vegetation, but that the existence of 
the podurelles being connected with that of 
the protococcus, those insects may under 
some circumstances contribute by their num- 
ber to form colored spots. 


Power of Petty Superstitiens.—The 
force of superstition, the London Specta- 
tor observes, in an article on that subject, 
is rarely felt by the cultured Englishmen, be- 
cause their superstitions are usually unim- 
portant, it not signifying much whether you 
pass under a ladder or not, or whether you 
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are for a moment alarmed because you have 
broken a mirror; but among a great portion 
of mankind, including a section of the poor 
of enlightened countries, the smaller super- 
stitions make up a real and heavy burden. 
They keep up a permanent distrust in the 
goodness of Providence, and a watchfulness 
to avoid evils from unknown forces which is 
most enfeebling. A French or Italian peas- 
ant will do nothing that is opposed to cer- 
tain apothegms registered in his mind as 
dogmas, and an Asiatic peasant is bound 
hand and foot by a whole system of beliefs 
in omens which cramp his energies as much 
as even the rabbinical views of the law as to 
anise and cummin cramped the energies of 
the Jews in the time of Christ. There is not 
an Asiatic in the world who would dare go 
dead against the warnings of his horoscope, 
and very few Europeans of the Continent 
would stride forward resolutely in an under- 
taking the beginning of which has been 
marked by a stumble or a failure. Even in 
England this special idea about omens has 
amazing influence, as have also the other be- 
liefs in premonition or presentiment. We 
all know the annoyance to which the belief 
in the superstition about thirteen subjects 
English dinner-goers, while on the Continent 
it is difficult, and in Paris impossible, to let 
a house with the number thirteen on the 
door. Even the irdn logic of French func- 
tionaries gives way before that belief, and 
proprietors of rows are permitted to register 
the thirteenth house as 12 B. 


Heavy Rainfall and Ship Canals.—The 
best series of rainfall observations in Cen- 
tral America, according to Prof. M. W. Har- 
rington, is that taken at San José, Costa 
Rica, by Prof. Enrique Pettier. “Several 
other series are nearly as good. The great- 
est hourly rainfall observed there was 1°9 
inches, or at a rate of forty-six inches—or 
nearly four feet-—per day. ‘The results of 
such enormous falis of rain have often been 
described and can easily be imagined. The 
dry stream beds or guebradas, very common 
on the plateaus, are rapidly filled ; the water 
comes down in a wall several feet high; the 
camping place, two or six feet above the wa- 
“ter, is overflowed, and soon the new camp- 
ing place, hastily sought in the dark and 
several feet higher, is also overflowed. In 
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such a country as Mosquitia dry stream beds 
become rivers, marshes change to lakes, and 
the natives temporarily take to the trees or 
to their boats. While all this is striking, it 
is by no means unparalleled in the temperate 
regions. . . . The difference between such 
falls of rain in the tropics and in the tem- 
perate zones is chiefly that in the latter they 
are occasional, while in the tropics they are 
customary. These conditions are especially 
interesting from the standpoint of the pos- 
sible ship canals in Central America. . . . It 
must be acknowledged that the conditions at 
Suez, Sault St. Marie, and the Welland Canal 
are in this respect very favorable, for in 
them the question of sudden floods does not 
enter. It enters in the case of the great ship 
canal of St. Petersburg-Cronstadt and of 
those of the Ganges-Brahmaputra Delta ; but 
in these cases there are no changes of level 
sufficient to make the use of locks necessary. 
Indeed, the use of locks on ship canals where 
feeders are subject to sudden and violent 
floods appears to present a new engineering 
problem, first met in the Panama Canal.” _ 


House and Room Ventilation.— Draughts 
in houses may be defined, Dr. G. V. Poore 
says, as currents of air rushing in at the many 
places through channels that have insufficient 
area, The only way to cure draughts is to 
place inlets of sufficient area in proper posi- 
tions. When building a house, one might 
place louvre ventilators in the walls between 
room and passage at a height of six and a half 
feet above the floor. The alteration of a door 
panel into a ventilator costs only a trifle. In 
the author’s experience it is a most excellent 
way of, ventilating a room, always provided 
that the air of the passages be wholesome. 
Windows should extend to within a few 
inches of the ceiling, and should open at the 
top. If the room be twelve or thirteen feet 
high, and the windows go to the top, then 
the window becomes unmanageable from its 
height, and the opening at the top, though 
theoretically possible, is seldom put in prac- 
tice. The wholesomeness of a room depends 
very much upon the rapidity with which the 
air within it can be renewed—the facility, in 


short, with which one can give it a blow-out. 


This depends upon. the relation of window 
area to entire capacity. Windows should be 
so constructed that they can be easily ma- 
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nipulated by a child. The louvre window 
ventilator, such as is common in churches, 
will be found very valuable for the admission 
of a constant but comparatively small supply 
of air. Relatively low rooms, with big, mul- 
lioned windows going to within a few inches 
of the ceiling, are far more wholesome than 
lofty rooms in which the tops of the walls 
are inaccessible to the housemaid, and the 
window sashes are too weighty for her to 
move them without difficulty. For whole- 
someness and comfort the author believes a 
height of ten feet is sufficient for any do- 
mestic living room and nine feet for a bed- 
room. Provided the windows go to the top 
and can be easily opened, it is very doubtful 
if there is any object, from the purely sani- 
tary point of view, in having rooms more than 
nine feet high. Facility for cleaning should 
be ever in the mind of both builder and fur- 
nisher. The modern boudoir, hung with dabs 
of medizval rags and stuffed with furniture 
and knickknacks, is often not very cleanly, and 
when the daylight is excluded, lest fading 
should take place, and the sun’s rays never 
have a chance of disinfecting the dust on 
and behind the curios, it can not be very 
wholesome. 


Tepee and Other Buttes.—The term butte 
is ordinarily applied to steep-sided hills with 
narrow summits. More rarely it has been 
employed to designate mountains, but this is 
probably obsolescent. The tepee buttes de- 
scribed by Messrs. G. K. Gilbert and F. P. 
Gulliver in their paper on that subject are 
so called on account of their resemblance to 
the lodges, or tepees, of the Sioux Indians. 
They are constituted around limestone masses 
in the Pierre shales of Colorado, higher than 
wide, and in all dimensions of a size to be 
measured by feet or yards, which, resisting 
erosion much better than the shales, stand 
above the general surface. Their fallen frag- 
ments protect sloping pedestals of shale, &nd 
their positions are marked in the landscape 
by conical knolls. These limestone masses 
may be called tepee cores and their material 
tepee rock, They are found scattered irreg- 
ularly over a considerable district within the 
Pierre group, in places so thickly set that 
hundreds may be seen from one point, while 
elsewhere they are solitary or in groups of 
two or three. The tepee rock is of coarse 
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texture, breaking with rough fracture, of 
light, warm gray color, and full of fossil ma- 
rine shells (Zucina), imbedded in a matrix 
composed of fragments of shell, water-worn 
grains of calcite, foraminfera, and clay, Al- 
lied phenomena are found in Canada, of 
“ great spongy and cavernous masses,” form- 
ing islets which the Indians call wigwams 
and the caverns doors. Other forms of butte 
mentioned by the authors are the butte mark- 
ing the site of a volcanic neck, which differs 
from the tepee butte in the nature of the 
core; the dike, or elongated butte, having a 
vertical plate rather than a cylinder for a 
core; the cylinder butte, which does not owe 
its form to a hard core, though it may have 
one, and when freshly formed has a crater 
at the top; the spring butte, formed by 
deposition from the water of geysers or other 
springs; and the mesa butte, which is the 
remnant of a tabular outlier, and is carved, 
like the tepee butte, from a greater mass, 
but has a hard cap instead of a hard core, 
and hence a flat-topped instead of a conical 
form. 


Selentifie Work of the Franklin Insti- 
tute.—A historical sketch of the Franklin 
Institute, Philadelphia, compiled by Mr. 
Wahl, the secretary, contains a full and only 
just account of the work it has done during 
the seventy years of its existence for the ad- 
vancement of science and the useful arts. 
Among the most prominent of the works in 
which it has been engaged, the first of gen- 
eral public importance was the investigation 
of the various forms of water wheels for giv- 
ing economical value to water power. Fol- 
lowing this, and in the same line of practical 
usefulness, was an investigation of the cause 
of the explosion of steam boilers. Closely 
connected with these experiments was an in- 
quiry into the strength of materials used in 
construction. These investigations, the re- 
sults of which were published in the Journal 
of the Institute, formed a contribution of 
great value to manufacturers of steam ma- 
chinery, architects, and builders. At the in- 
stance of the Government, the Institute made 
an investigation and report on the suitability 
of various building stones, with special refer- 
ence to the construction of the Delaware 
Breakwater. At the request of the Legisla- 
ture of Pennsylvania it examined and report- 
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ed on our system of weights and measures, 
providing the basis of the present State law. 
In 1843 it secured an appropriation for the 
equipment of stations for the systematic ob- 
servation and collection of meteorological 
facts—probably the earliest instance in this 
country of such an appropriation. This work 
was begun, extended, and carried on under 
the direction of the committee of the Insti- 
tute for several years, and the collection of 
weather data by the observers it has enlisted 
was continued afterward. The Institute sug- 
gested, in 1887, the institution of the present 
State weather service. In 1864 it obtained 
a report on the shape and proportions of 
screw threads used in machine construction, 
which gave the basis for the standard now 
universally current in this country. It par- 
ticipated, through its committee, in 1875, in 
the inquiry concerning the present and future 
water supply of Philadelphia. Its investiga- 
tion, in 1878, of the efficiency of the dynamo- 
electric machine for arc lighting appears to 
have been the earliest intelligent inquiry into 
the relative merits of the several types of 
these machines. In 1884 a. more elaborate 
report was issued on the same subject, and 
another on the Life-Duration and Efficiency 
of Incandescent Electric Lamps. Allied to 
these investigations was its report on The 
Conditions of Safety in Electric Lighting, 
published in December, 1881, which formu- 
lated for the first time a number of the con- 
ditions to be observed in the wiring of build- 
ings and the running of circuits, which have 
since become incorporated in the regulations 
of the Fire Underwriters’ Association. 


North N yassa Superstitions.— Connected 
with the superstitions of the people of the 
region north of Lake Nyassa, in Africa, are 
the sacred groves or burial places of their 
ancestors. The undergrowth in them is so 
thick that the sun’s rays seldom penetrate. 
In their days of trouble the priests resort 
there to pray to the spirits of their fathers. 
In them the prophets deliver their messages. 
No other living creature is allowed to enter. 
Should war or disease visit the tribe, the 
priest kills a bull, and offers the blood and 
the head of the animal. The people firmly 
believe in the spirit of evil. He is “ Mbasi.” 
In one place Mbasi is a person—an old man 
—who exercises extraordinary power. He 


THE POPULAR SCIENCE MONTHLY. 








speaks only at. night, and to the head men 
of the tribe, and during the interview every 
other voice must be silent and every light 
extinguished. In Wundale the people be- 
lieve in such a person, who has the power to 
make lions, and who employs them as mes- 
sengers of evil. His house is surrounded 
with long grass, in which he keeps his lions, 
as other men keep dogs. If a man has a 
dispute with a neighbor who refuses to 
come to terms, these lions may be hired to 
destroy his cattle. Dr. D. Kerr-Cross was 
much struck to find that all over the north 
end of Lake Nyassa the people regularly per- 
form a post-mortem to the dead. Death in 
war is the only exception. One of the elder- 
ly men takes a strip of bamboo, and, mak- 
ing an incision in the abdominal wall below 
the ribs, carefully inspects the viscera. They 
bury immediately outside the door of the 
house, and in a sitting posture. In Wun- 
dale, about a year after the decease, and at 
dead of night, the friends lift the bones and 
cast them into certain clumps of trees found 
all over the country. These groves are full 
of human bones. 7 


The Vitality of Seeds.—Discussing the 
vitality of seeds, Mr. W. Botting Hemsley 
first speaks of the infinity of variety in the 
behavior of seeds under different conditions. 
Neither under natural nor under artificial 
conditions will some seeds retain their vitali- 
ty more than one season. Others will hold 
their life for a time that has not yet been 
defined. The scarlet-runner bean loses its 
germinative power on exposure to compar- 
atively slight frost, the degree depending 
upon the amount of moisture in it ; yet it will 
retain its vitality for an almost indefinite 
period under favorable artificial conditions 
In both this seed and the acorn germination 
would naturally follow as soon after matura- 
tion as the conditions allowed. The seeds 
of the hawthorn are incased in a hard, bony 
envelope, in addition to the proper coat or 
testa. Committed to the earth, and under 
the most faverable conditions, these seeds 
do not germinate till the second year, and 
often not so soon. Prolongation of vitality 
is probably due in some measure to the pro- 
tective nature of the shell inclosing the seed. 
The primary condition to the preservation of 
vitality in a seed is perfect ripeness. Un- 
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ripe seeds of many kinds will germinate and 
grow into independent plants if sown imme- 
diately after removal from the parent. This 
may be readily observed in wheat, and the 
same property is found occasionally in vari- 
ous other plants. Sometimes the seeds of 
pulpy fruits germinate in the fruit. The 
vitality of certain seeds is not impaired by 
floating and being partially submerged in 
sea water for as long as a year. Plants are 
growing at Kew from seeds that have been 
thus exposed. Some seeds will bear immer- 
sion in boiling water for a short time; but 
seeds of all kinds will bear for a consid- 
erably longer period a much higher dry 
temperature than they will soaking in wa- 
ter of the same temperature. Dry grain is 
equally impervious to cold. Some of the 
fir trees, especially of North America, bear 
the seed vessels containing quick seeds of 
many successive seasons ; and only under the 
influence of forest fires or excessive drought 
do they open and release the seed. The un- 
opened cones of thirty years have been count- 
ed on some fir trees; and it is averred that 
the seed vessels of some proteaceous trees do 
not open to shed their seed, under ordinary 
conditions, until the death of the parent 
plants. The stories of the germination of 
“mummy wheat” have not been confirmed ; 
but kidney beans taken from the herbarium of 
Tournefort are said to have grown after hav- 
ing been thus preserved for at least a hun- 
dred years. Wheat and rye are said to have 
preserved their vitality for as long a period. 
Seeds of the sensitive plant germinated at 
the Jardin des Plantes, Paris, when sixty 
years old. If seeds retain their vitality for 
so long periods under such conditions, it is 
quite conceivable that seeds buried deep in 
the earth, beyond atmospheric influences and 
where there is not excessive moisture, might 
retain their germinative power for an indefi- 
nite period. 


Cultivation of Dates at Tafilet.—The cul- 
tivation of dates and leather work form, ac- 
cording to Mr, Walter B. Harris, the sole 
industries of Tafilet, Morocco. The water 
for irrigating purposes is brought by many 
canals from the Wad Biz to the palm groves. 
The soil under the trees is carefully dug, and 
divided by low raised banks into squares 
from ten to twenty yards in extent. Into 
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these, by removing a small part of the bank 
into which the water flows—for the canals 
are raised above the general level of the soil 
—a connection is formed with the canal and 
the land flooded, the water being allowed to 
proceed from square to square by removing 
portions of the dikes. The object of this 
irrigating of the patches separately is to 
avoid waste, only the portion which actually 
requires water receiving it; these squares 
are cultivated with lucerne, wheat, and barley 
where the shade of the palms is not excess- 
ive, and maize and palms, the latter of which 
are not so common as in other parts of the 
desert, for the dates take their place as the 
staple article of food of the people. Besides 
the palm supplying the people with provision, 
the coarser species of dates are employed for 
fodder, and constitute the chief food of such 
cattle as there are, and of horses and donkeys. 
The finer qualities are exported to Fez and 
Moroceo City by caravan, the pack animals 
bringing in return wheat and European 
manufactures and rough iron. About ninety 
per cent of the export of Tafilet dates from 
Morocco go to London. 





NOTES. 


In the construction of the new speedway 
at High Bridge, New York, a bed of quick- 
sand was encountered, which much impeded 
the work. The difficulty was obviated by 
the artificial refrigerating process. A row 
of four-inch pipes was sunk a few feet apart 
to the depth of forty feet. These pipes were 
capped at the bottom, and inside them were 
inserted smaller pipes open at the bottom. 
Cold air was forced fom a condenser 
the smaller pipes into the larger and thence 
returned to the condenser. The air was 
cooled by expansion to a temperature of 
about —45° C., thus f the surrounding 
mud and wet sand, and ¢ g the flow 
into the excavation. 


A Mr. Bicxesten, of Liverpool, proposes 
to avoid the hardship of having—in the 
future—to remove from the marine service 
persons who may be found defective in vision 
by making the tests for their admission 
more stringent. He therefore suggests new 
rules providing that no boy or man shall be 
allowed to enter the service until his form 
vision and color vision have been tested and 
found sufficient ; that their certificate of eye- 
sight be exhibited by seamen before they are 
permitted to sign articles; that color-blind- 
ness and defective vision be made in them- 
selves reasons for breaking indenture engage- 
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ments ; that officers affected in their vision 

be given shore employment; and that certain 

oe improvements be introduced into 
e method of testing for defects of vision. 


Tue way changes are produced in the 
configuration of the country in a region of 
lakes by the action of the water is illustrated 
in a recent lecture by R. H. Mill. Taking 
certain English and Scotch lakes, Loch Tay 
has been gradually silted up during the last 
thirty a a stony peninsula is building 
up at the foot of Ullswater; the rush of the 
waves is slowly eating away the eastern 
shore of Windermere; the affluent rivers are 
filling Haweswater with stones and rubbish, 
and a delta has been formed which nearly 
cuts the lake in two—a process which has 
been completed in certain lakes that are 
specified. The famous floating island of 
Derwentwater is probably a piece of the 
moat of waterweed that covers the floor of 
some parts of the lake, raised to the surface 
by the gas given off by its own decompo- 
sition. 


Tuorrav says in his Early Spring in 
Massachusetts, speaking of a class of books 
which have not yet gone out of fashion: 
“A good book is not made in the cheap and 
offhand manner of many of our scientific re- 
ports, ushered in by the message of the 
ident communicating it to Congress, and 
the order of Congress that many thousand 
copies be printed with the letters of instruc- 
tion from the Secretary of the Interior (or 
rather exterior), the bulk of the book being 
a journal of a picnic or sporting expedition 
by a brevet lieutenant-colonel, illustrated by 
photographs of the traveler’s footsteps 
across the plains, and an admirable engrav- 
ing of his native village as it appeared on his 
leaving it, and followed by an appendix on 
the paleontology of the route by a distin- 
ished savant who was not there; the last 
lustrated by very finely executed engrav- 
ings of some old broken shells picked up on 
the road.” 


Or a limited study of dietaries, mostly 
in New England, acknowledged to be imper- 
fect, the results, as summarized by Prof. W. 
0. Atwater, decidedly confirm the general 
impression of hygienists that our diet is one- 
sided and that we eat too much. The food 
which we actually eat, leaving out of account 
that which we throw away, has relatively too 
little protein and too much fat, starch, and 
sugar. This is due partly to our large con- 
sumption of sugar and partly to our use of 
fat meats. The rejection of so much of the 
fat of meat at the market and on our plates 
at the table is ‘not mere willfulness. -It is in 
obedience to Nature’s protest against a one- 
sided and excessive diet. How much harm 
is done to health by our one-sided and excess- 
ive diet no one can say. Physicians tell us 
that it is very great. 
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A successFuL demonstration was given 
in April to a meeting of medical men in 
London by Mr. 8. Schéntheil, of the most 
modern and scientific method of training the 
deaf and dumb so as to enable them to use 
articulate speech and give them a full com- 
mand of language. Several pupils were in- 
troduced who were subjected, with highly 
satisfactory results, to exercises in pronun- 
ciation, lip-reading, dictation, recitation, read- 
ing, and answering miscellaneous questions, 


Ir is now generally recognized in Great 
Britain, ex-President Teall, of the Geological 
Section of the British Association, says, that 
there is no important difference in structure 
or composition between the rhyolites, ande- 
sites, and basalts of the Palzozoic and of the 
Tertiary periods. Identity of structure and 
composition in this case implies identity in 
the physical conditions under which the 
rocks were produced. Hence we may sum 
up the case of the bearing of volcanic rocks 
on the theory that, so long as observations 
are confined to a limited area, doubts may 
arise as to the truth of the uniformitarian 
view, but these doubts gradually fall away as 
the area of observations is extended. There 
are still some outstanding difficulties, but, as 
many similar ones have been overcome in the 
past, itis improbable that those that remain 
will prove formidable. 





OBITUARY NOTES. 


Tue death of Prof. Valentine Ball, of 
Dublin, is a serious loss to the scientific 
circles of that town. He contributed much 
to the literature on precious stones, and pub- 
lished several books of travels. Although 
of fine physique, he died at the age of only 
fifty-one. 


Tue death is announced of Prof. Baillon, 
Director of the Botanical Laboratory of the 
faculty of medicine at the Sorbonne. He 
was one of the most distinguished of the 
French botanists and a very prolific writer. 
He was born at Calais, November 30, 1827. 


Dr. Friepricu TreTsen died on June 21, 
1895. - He was Professor of Astronomy at 
Berlin University and editor of the Astrono- 
mischen Jahrbuch. He was born in 1834, 
His most important labors lie in the region 
of astronomical computation. 


Dr. Frieprich WitneLm Gustay Sporer, 
chief observer in the Astrophysical Observa- 
tory at Potsdam, died on the 7th of July of 
heart disease. He was born in Berlin, Oc- 
tober 23, 1822. He took his degree from 
the Berlin University in 1843. He did a 
large amount of valuable astronomical work, 
being especially interested in sun spots, his 
work on these making his name known to 
the scientific world. 
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Atlas of the Fertilization and Karyokinesis of the Ovum. 


By Epmusp B. WILson, Ph. D., Professor 
tion of EDWARD LEAMING, M. 
the College of Physicians and Surgeons, tomate. College. 
photographed from Nature by Dr. Leaming, from the preparations of Professor Wi. 
enlargement of one thousand diameters, and mechanically vv 
without retouching, by Edward Bierstadt of New York, 
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explanatory text, giving a general introduction to the subject for the use of students and 
general readers, a detailed description of the photcgraphs, and over sixty text figures from 


camera-drawings. 8vo, cloth, $4.00 net. 
Nitti.—Catholic Socialism. 


By Franceso S. Nitti, Professor of 
Political Economy at the University of 


Naples, author of ‘ Population and the 
Social 


System,” etc. Translated from the 
second Italian edition by MARY MACKIN- 
TOsH. With an Introduction by Davip 
G. Ritcure, M. A., Professor of —- 
and Metaphysics in the University of 
Andrews, Pp. xx +432, 8vo, cloth, $3.50. 


Lindsay. — An Introduction to 
the Study of Zoology. 


By B. Linpsay, C. S. of Girton College, 
Cambridge. With 124 Illustrations and 
Diagrams. Pp. xix+ 356, 12mo, cloth, 
$1.60 net. 


Cooke; Shipley, and Reed.—/Iol- 
luscs and Brachiopods. 


By Rev. A. H. Cooke, M.A., Fellow of 
King’s College, Cambridge ; A. E. SH1p- 
LEY, M.A., Fellow of Christ's College, 
Cambri : and F. R. C. REep, B.A., 
Trinity College, Cambridge. Illustrated. 
Cambridge Natural History. 8vo, cloth, 
PP. 535, 93-25 et. 

“Written in the true spirit of the Alpine 
climber.” 


The Alps from End to End. 


By Sir WILLIAM MaRTIn Conway. With 
100 Illustrations - A. D. McCormick, 
Large demy 8vo, cloth, $7.00. 





THE RURAL SCIENCE SERIES. 
Edited by L. H. Bartey. New Volume. _ 


King.—The Soil, 
Its Nature, Relations, and es 
Principles of Management. Abe! 
KING, Profensee of Reaies Agricultural ysice i in 
the University of Wisconsin. r16mo, cloth, 
75 cents, 


Jackson. — The Great Frozen 
Land. 


Narratives of a Winter Journey across the 
Tundras and a Sojourn among the Sam- 
oyads. Fy Georce F. Jackson, Fellow 
of the Royal Geographical Society -nd 
Leader of the Jackson-Harmsworth Polar 
Expedition. With Illustrations and Maps. 
Edited from his Journals by ARTHUR 
MONTEFIORE, 8vo, cloth, pp. xviii +297, 
$4.50. 
Wright.—Birdcraft. 
A Field Book of Two Hundred Song, 
Game, and Water Birds. By MABEL Os- 
Goop WRIGHT. With numerous full- 
Plates, containing 128 Birds in the 
atural Colors, and other Illustrations. 
8vo, bound in linen, $3.00 ne?. 
“An Arctic Adventure.” 


Ice-Bound on Kolguev. 
By Ausyn TREVOR-BaTTYE, F. L. S., 
F. Z.S., etc. With numerous I!lustrations 
and Drawings , and Three Maps. Large 
8vo, cloth, eit top, $7.00. 





MACMILLAN & CO., 66 Fifth Avenue, New York. 





rie Weekly Feast to Nourish Hungry Minds.”’—New York Evangelist. 





“Yr LIVING AGE, 


A WEEKLY MAGAZINE OF 


FOREIGN PERIODICAL LITERATURE 


Giving yearly 3300 Double-Column Octavo Pages 
of Matter (making Four Large Volumes) 
Unequaled in Quality and Quantity. 


THE ABLEST MINDS OF THE AGE 


CONTRIBUTE TO MAKE THIS PERIODICAL : 
E:ncyclopedic in Scope, Character, 
Completeness, Comprehensiveness. 


INDISPENSABLE “== 
To every Reader of Intelligence and Literary Taste. 











Every intelligent reader will find in 


THE LIVING AGE 


Food to Nourish, Stimulate, and Inspire Thought. 


THE ABLEST AND BRIGHTEST MEN 
AND WOMEN OF THE WORLD 
HAVE READ AND COMMENDED IT DURING MORE THAN HALF A CENTURY. 


‘Exhaustive Reviews of recent publications, the latest results of Scientific 
' Research, Biographical Sketches of eminent characters, Travel, Exploration, 


Literary Criticism, and every phase of Culture and Progress in Europe, Fiction 
and Choice Poetry—all these make up THE LIVING AGE.”’ 


—Evening Bulletin (Philadelphia). 


TRIAL. SUBSCRIPTION. 


As a special inducement to any who desire to make a trial subscrip- 
tion, we will send the weekly issues for the last six months of this 
year (July to December inclusive) for $3.00; or, for $6.00, we will 
send the numbers for the year 1895. 


_ Tue Livine Ace is published Weekly at $8.00 a year, free of postage. 
Address, LITTELL & CO., 31 Bedford Street, Boston. 





APPLETON & CO. 


NEW YORK, OCTOBER, 1895. 








Gustave Flaubert, 
As seen in his Works and Correspondence. By JOHN CHARLES TARVER. With — 
Portrait. 8vo. Buckram, $4.00. ; 


REO ES RH LT 


No one who is genuinely interested in literature can afford to neglect this much-needed — < 
valuable book, It furnishes both a critical hy and, in a sense, an ey ee TES 
letters permit a more intimate acquaintance with the and aims of the great r 
interesting personages who appear here and there in pages and the author's associations 
increase the value of one of the most important literary biographies of recent years. 


‘‘It is surprising that this extremely interesting correspondence has not been Englished be- 
fore.”—London Athenaeum, 


‘“‘ This handsome volume is welcome. . . . It merits a cordial reception if formootherteason _ 
than to make a large section of the English public more intimately acquainted with the foremost 
champion of art for art's sake. letters are ana pty ey and in the main the 
book is written with skill and verve.” —London : 


ban he ia Lake a VS ik Hl 


The Stark Munro Letters. 
Being a Series of Twelve Letters written by J. STARK Muwro, M.B, to his 
Friend and Fellow-Student, Herbert Swanborough, of Lowell, Mass, 1881-1884. 
Edited and arranged by A. Conan Doyle, author of ‘‘ Round the Red Lamp,” 
“The Adventures of Sherlock Holmes,” etc. With 8 a Tliustrations. 
12mo. _ Cloth, $1.50. 


This original and dramatic story presents fresh Aue. extraord: uations, and novel ri ; 
suggestions with a freshness and vigor which show that the romancer’s caoee in his work. 
How far certain incidents of the story are based upon personal experiences it is im 


say, but the unflagging pene ieee on oat apo belamd ncn mphees ted. 
than the close personal relations between author and reader 


etd 
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The Beginnings of Writing. 
By Watter J. HorrMman, M. D., of the Bureau of American Ethnology, Smith- r 
sonian Institution. A new volume in the Anthropological Series. Edited by ayn oad 
Prof Frederick Starr. Illustrated. 12mo. Cloth, $1.75. } 
Professor Hoffman, one of the most successful workers in the field of American a 2 
presents the first steps in the development of writing from SS reminders sate 
wampum belts, th picture writing to phonetic oven with an alphabet. These first 
are described especially as they are shown among North American tribes. Our native 
made much use of reminders; they drew t expressive pictures ; they developed 
systems of pictogravhy ; and some pongeees Mexico and Central America were passing ; 
the use of ideograms to phon transition period is most interesting. In clear and oS 
popular Professor Say ee a cee 
references are illustrated with many helpful pictures. a 


~ 


Practicai Dietetics, 
With Special Reference to Diet in Disease. By W. Guman TuHompson, M. D., 
Professor of Materia Medica, Therapeutics, and Clinical Medicine in the Univer. — 
sity of the City of New York ; Visiting Physician to the Presbyterian and Belle- — 
vue Hospitals. 8vo. Cloth, $5.00; sheep, $6.00. (Sold by subscription.) 
Th eee enaentls practical, and deals with the application of Sresica to dtcamss that 
are influenced by proper feeding in a more thorough manner than is adopted in any known — 


work on the subj It covers a field heretofore unoccupied, and will prove of in- 1 
valuable ld othe physician, the trained gusmny and tn the bosee. : 








The Mottoes and Commentaries of Friedrich Froebel’s Moth- 
er Play. “ Mother Communings and Mottoes” rendered into English Verse by 
Henrietta R. Exiot, dnd “ Prose Commentaries” translated by Susan E. 
Brow. With 48 full-page Illustrations. Vol. 31, International Education 
Series. t2mo. Cloth, $1.50. 


The increased interest in kindergarten work and the demand for a clearer exposition of 
Froebel’s philosophy than has- heretofore appeared have made 4 new version of the ‘‘ Mother 
Play” an imperative necessit No one is better equipped for such a work than Miss Blow, as 
her late book, Bh brea E ucation, ” has attested. In the ‘*‘ Mottoes and Commentaries ” the 
Gees pictures have been faithfully reproduced, except where bad drawing rendered sligh 

It is an attractive volume of a convenient size, and a book of specific va 
to a as wall as to teachers of every grade. It will be followed shortly by another coleaae 


oe ee gamés, 
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The Psychology of Number, 
And its Applications to Methods of Teaching Arithmetic. By James A. Mc- 
LELLAN, A. M., LL. D., Principal of the Ontario School of Pedagogy, Toronto, 
and JoHn Dewey, Ph. D., Head Professor of Philosophy in the University of 
Chicago. 12mo. Cloth, $1.50. 


It is believed that this work will supply a special want. There is no subject taught in the 
elementary schools that taxes the teacher's resources as to methods and devices to a greater ex- 
be than arithmetic. There is no subject taught that is more dangerous to the pupil in the 

of deadening his mind and arresting its development, if bad methods are used. The 
nn of this book have presented in an admirable manner the psychological view of number, 
and shown its applications to the correct methods of teaching the several arithmetical processes, 


_ The Manual of Arms. 
Adapted to the Rifle, Caliber .30, recently adopted by the U.S. Army. 16mo. 
Paper, I0 cents. 


This pamphlet consists of modifications in the Drill Regulations and Manual of Guard 
established | parecer for the government of the Army pending a complete revision 


Soaks tatentr Infantry Drill Regulations. 


The ‘Watter’s Mou’. 
By Bram STOKER. 16mo. Cloth, 75 cents. 


This is a singularly dramatic story of the English coast, worked out with excellent com- 
Vand of forceful motives and an abundant power of graphic description. 


The Red Badge of Courage. 
An Episode of the American Civil War. By STEPHEN CRAXE. 12mo. Cloth, 
$1.00. 


Within the last year or two Mr. Crane has made himself felt as a new force to be reckoned 
with in our literature, and the original quality of his stories and verses has been ized by 


c critics and readers. This new book, his most important work in prose, will be found to show 


a concentration of his powers and a riper expression of his talent. The theme is one which 
should to every American. For an equally wrap y and graphic analysis of the vol- 
unteer in battle, one is tempted to turn to certain pages of Tolstoy. Mr. Crane puts before us 
the reality of war as it appeared to the soldier, and the interest of his picture is intense and 
absorbing. 


a 


European and American Cuisine. 
By Gestne LEMCKE, author of “Desserts and Salads,” and Principal of the 
Brooklyn Cooking College. Small 8vo. Cloth, $2.00. 
“The housekeeper who desires to keep up with the times will certainly wish to add Mrs. 
Lemcke’s book to her-culinary library.”—2oston Beacon. 
‘* For practical recipes it is perhaps without a competitor.”—-New York World. 


‘Mrs Lemcke has done a great deal to help toward domestic bliss, kind and noble deeds, 
and the progress of civilization.” —New York Press. 








Handbook of Sanitary Info tic eee 
By Rocer S. Tracy, M. D.- Seadinay: Lnapuent of a Row VE City He 
Department. New edition. 16mo, Cloth, 50 cents. K 
‘‘ Written in an extremely simple, didactic style, and packed with information of the greate 
value and interest. The merit o i cask ce Racertanon of the vubjert Gates aa 
should put it in the hands of every householder.”—Cincinnati Tribune. mae BS 2 
“A great deal of material has been condensed and rearranged here, and it wil not be Dn ay 
Tracy’s fault if citizens are not the gainers by his handbook.” —Ailade/phia Ledger. ees * 
‘The value of the book lies largely in its explicitness, and in the fact that simple tests and 1 


remedies are described, that at trifling expense could be applied and: delprasine 50 RENN IEEE 
a plum! ."—Cleveland World. 


ES AAT FES EN eS LE 


The Story of the Plants. 
By Grant ALLEN. A new volume in the Library of Useful Stories. Iu 
16mo. Cloth, 40 cents. 
‘‘ The author has wasted comparatively little space on mere structural detail, and has ¢ 
as much as possible on those more interesting dana in the interrelation of the and 


mal worlds which have vivified for us of late years the epainet a: 
it is a most interesting and instructive work.” —Boston B 


“The student of plants can leares mapa ptnatien) ieee from this little volume than 
from the most elaborate botanical text-book. ‘ork Observer. e 


The Story of “ Primitive” Man. 
By Epwarp Copp, author of “ The Story of Creation,” etc. Library 
ful Stories. Illustrated. 1r6mo. Cloth, 40 cents. 
This volume presents the results of the latest ae into the early 
human race. -The value of an up-to-date summary like this is 
interest of the subject. Like the successful ** 


concise language, as free as — 
nized authority, and his luci 


gees TR RR 
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The Female Offender. 
By Prof. Czsar Lomsroso and WILLIAM FERRERO. The first volume in tie: 
Criminology Series, edited by W. DovGtas Morrison. Illustrated. I2me 
Cloth, $1.50. ; 


‘‘A book of strong conclusions, and no one who reads it will wonder that it should have i 
excited wide interest and discussion.”— Vew York Sun. ‘ 


"hy 
‘There is no book of recent issue that bears such important relation to the great subject a 
criminology as this book.” —Vew Haven Leader. ao . 


The Art of Newspaper Making. 
Three Lectures. By CHARLES A. Dana. 16mo. Cloth, $1.00. ey 
The art of making a newspaper that is read is one of which Mr. Dana has proved - 
past master. Those who follow his calling will turn to his book to discover the ee 
who read newspapers —and this is a nation of newspaper readers—will feel a lively interest 
the views and experiences of the dean of American newspaper makers. 


An Aide-de-Camp of Napoleon. 
Memoirs of General Count DE Sour, of the French Academy, 1800-1845) 
Revised by his Grandson, Count Louis pe Sécur. Uniform with Méneval’s 
Memoirs. With frontispiece. 8vo. Cloth, $2.00. 
‘‘ No recent work of which the present fashion for Hig “see de: gers | 
the or of original 


ar Ss Re Sees & eee 


is famous battles, is likely to interest a inteligent readers than Ax 
Camp of Napoleon,’”"— oy A York Malind ieiee. 








LATEST ISSUES IN 


Appletons’ Town and Country Library. 





~ No. 177. Scylla or Charybdis ? 

‘ A Novel. By RHopA BrovcHuTon, author of “A Beginner,” etc. 12mo. 
Paper, 50 cents ; cloth, $1.00. 

The new story by this popular author will be found full of human interest, agreeable and 


No. 176. Out of Due Season. 
A Mezzotint. By ADELINE SERGEANT. 12mo. Paper, 50 cents; cloth, $1.00. 


; tg epee pron of Miss Sergeant’s power is well shown in this strong and significant 
study e character. 


No. 175. Not Counting the Cost. 
By TASMA. 12mo. Paper, 50 cents; cloth, $1.00. 
_..“*There is an insight into motives, a keen analysis of the grand passion which stamps the 
‘ os - having what is essential to the great novel writer— genius."—Foston Advertiser. 
** People who care for stories will be sure to like this one."—Srook/yn Eagle. 


By RicHargpD MarsH. 12mo. Paper, 50 cents; cloth, re 


ul story, with dramatic plot, exciting situations, sustaining the intense interest of 
from begiuning to end. It is, in fact, one of the most thrilling, interesting novels of 
the season.”— Boston Advertiser. 


; ** There is an intensity in the novel which is kept taut throughout. It is certainly a remark- 
able story, and interesting.” —A/i/u aukee Fournal. 


"aa 173. In Old New England. 
The Romance of a Colonial Fireside. By HEzEKIAH BUTTERWORTH, author of 
** The Patriot Schoolmaster,” “In the Boyhood of Lincoln,” etc. rt2mo. Paper, 
§0 cents; cloth, $1.00. 


**The romantic phases of New England life are perhaps better krown to Mr. Butterworth 
than to any other writer of the day, and the richness of his discoveries will delight every reader 
_ of this waleene. Boston Home Yournal. 


| * We do not remember any other volume than Mr. Butterworth’s which holds within its 
~ covers a series of such charming legends and traditions of New England's earlier history. 
It possesses a charm rare indeed.”—New York Mail and Express. 


» No. 172. In the Year of Jubilee. 
By Grorce Gissinc, author of “Eve's Ransom,” “ Denzil Quarrier,” etc. 
t2mo. Paper, 50 cents ; cloth, $1.00. 

“The best novel of the year.”"—New York Commercial Advertiser. 


‘* A novel of uncommon power and fine insight. By far the most interesting Englixh novel 
of the year."—New York Commercial Advertiser. 


“Well worth reading, and must stand high in contemporaneous novel literature.” —Chicago 
. Times- Herald. 


No. 171. The Mistress of Quest. 
; By ADELINE SERGEANT. I2mo. Paper, 50 cents; cloth, $1.00. 
“A notable novel, written with all the ease of the accomplished story-teller.”"—London Globe, 
~~ A novel that is bound to sustain its author’s weli-merited reputation as a writer of forcible 
_and fascinating fiction."—London Telegraph. 
__ **A good story, charmingly told. A delightful novel for summer reading.” —Minneapolis 





This Bulletin of new publications is issued on the first of each month, and will be 
mailed to any address, gratis, upon request, address D. APPLETON & Co., 72 
venue, NEw YORK. 











Joun Fiske’s Works. - 


AMERICAN HISTORY. 


The Discovery of America. With some account. of Ancient 
America and the Spanish Conquest. _ With a steel portrait of Mr. Fiske, many maps, 
facsimiles, etc. Thirteenth thousand; 2 vols., crown 8vo, gilt top, $4.00. 


“ A very cyclopaedia of information on all Soutented wit be mals Same, ee aman” 
whose grasp b compechensiva, end whens ai subisgs, connected with it, aia theme i gon Fann 


The American Revolution. With Plans of Battles and a new steel 
portrait of Washington. Tenth thousand. 2 vols,, crown 8vo, gilt top, $4.00, 


The Critical Period of American History, 1783- 1789. With 


acolored map. Sixteenth thousand. Crown 8vo, gilt top, $2.00. 


The War of Independence,, In, Riverside-Library for Young . 
Peoples Maps. Twehty-second thousand. 75 cents. 


The Beginnings 0 of New England. Twelfth thousand. Crown 
8vo, gilt top, 


History of the United States, for Schools. Very fully illus- 


trated with maps, portraits, etc. Thirtieth thousand. 12mo, $1.00 met. 


Admirable for school use, while the fullness of its information and the charm of its 
style make it peculiarly interesting for general readers 


Civil Government in the United States. With some reference 
to its origins. Seventy-fourth thousand. 12mo0, $1.00 net. 


“The reader may turn over these volumes with fll assurance of faith or afresh rehearsal of the od 
feats, SiN nS egrann ott Sa Oe cow vious SE sees GS Sete, eneeeig > On tes ees 
ideas in which the set by the master of a captivating style and an expert in historical phi- 
losophy.”—New York Evening Post. 


ESSAYS AND PHILOSOPHY. 


Outlines of Cosmic- Philosophy. Based on the Doctrine of ~~ 
Evolution. Fifteenth edition. 2 vols., 8vo, gilt top, $6.00. 


Myths and Myth-Makers. Old Tales and Superstitions interpreted . 
by Comparative Mythology. Nineteenth edition. Crown 8vo, gilt top, $2.00. 


Darwinism and Other Essays. Tenth edition. Crown 8vo, ” 
gilt top, $2.00. 


Excursions of an Evolutionist. Sixteenth edition. Crown 8vo, 
gilt top, $2.00. 


The Unseen World and Other Essays.. Thirteenth edition. ~ 


Crown 8vo, gilt top, $2.00. 


The Destiny of Man, Viewed in the Light of His Origin. 


Twenty-first edition. Crown 8vo, gilt top, $1.00. 


The Idea of. God as Affected by Modern Knowledge, 


Fifteenth thousand. 16mo, gilt top, $1.00. 

“* Among our thougheful exeayiats there are none more brilliant than Mr.. Joho Fiske. 
suits his clear thought He doesnot write uniess he has something to say; and sien Beets 
shows not only that he has thorouyhly acquainted himself with the subject, but 
Sa as < oo enelg ee ee the true value of the leading pomts im artistic 
relief. itis this perspective which makes his agreeable reading even on abstruse subjects.” — 
The Nation (New ¥. York). 


*,* For sale by all Booksellers, Sent postpaid, on receipt of price by the Publishers, 
HOUGHTON, MIFFLIN AND COMPANY, 


4 Park Street, Boston; 1t East 17TH STREET, New York. 
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you for the im- 


BUTTERMILK Toilet Soap 


You have used. I have made it the effort of my 
life to make it the best soap in the world fog the 


Complexion and Toilet. 


I think I have succeeded and want to assure 
you that.no effort or money will be spared to 
ane S Ge UREST and BEST until the end 


P 
Always see that our firm nam 
COSMO BUTTERMILK SOAP CO., 
Chicago, 
Ison the package and you will have the 
Gzenuni. Beware of imitations. 
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Packer’ S 
Tar Soap. 


PURE, MILD, EMOLLIENT, BALSAMIC. 


For the A delightful cleanser; refreshing 


- and grateful to the skin, leaving 

Complexion it smooth and supple, with im- 

proved tint. Its use purifies the 

pores, and prevents and removes blackheads. In irritated 

conditions of the skin due-to chafing, perspiration, heat, 
bites and stings, etc., it soothes, heals, and is invaluable. 

It removes dandruff, allays itch- 


F or ing, promotes healthful growth 
of the hair, and keeps it soft 


Shampooing and lustrous. It is the sham- 


=  pooing agent recommended by 
physicians and used by the best hair-dressers. 


‘A Luxury for Bath and Shampoo.” 


Medical Standard. 











LATELY PUBLISHED. 





KERNER ‘AND OLIVER’S NATURAL HISTORY OF PLANTS. From the 
German of ANTON KERNER VON MARILAUN, Professor in the University of Vien 
By F. W. OLIverR, Professor in University. College, London. With 1,000 Wood 
Engravings, mostly original, and 16 colored Plates. 4to. 2 vols. Now ready: Vol. I 
(bound in two parts), and Part I, Vol. Il, $11.25. Part II, Vol. Il, completing the work, 
ready i in October. 


A work for reference or continuous reading, at once popular and, in the modern sense, thoroughly scien- 
tific. The results of the latest studies in the whole riage of plant life are accurately detailed, with studied 
avoidance of needless technicalities, and with an astonishing wealth of iustention T 
shown in their natural surroundings; the story of the life of is told—how its food ak is obtained and 
transformed into its own substance; how it grows, adapts itself t to its environment, reproduces itself, and 
dies. 

Grant Auten: “It is full of new andi important views; the style is fascinating, and the exposition of the 
ae philosophical and masterly. I can conceive of no “book more likely we hf ae an intelligent i inquirer a 

firm grasp of the leading principles of life on our globe. It/is a treasure-house of knowledge.” 

President J. M. Courter, in the Dial: “ Professor Kerner has done what more botanists should do; 
he has brought the most recent researches within reach of the intelligent reader, and in a style so charming 
that even the professional teacher may learn a lesson in tne art of presentation. . It is such books as 
this that will bring botan — before the public as a subject of absorbing interest ; " chat will illuminate the 
botanical lecture room ; will convert the Gradgrind of our modern laboratory into a student of Nature ; 
that will help carry us through the regions of analysis to those of synthesis, where lies the real domain of 
science.” 


McMURRICH’S TEXT-BOOK OF INVERTEBRATE MORPHOLOGY. B 
J. PLayFrarr McMurricu, Ph. D., Professor in the University of Michigan. vii + 6 
pages. 8vo. §4.00 net. 

Cc. 0. W the Universi: Chica al and lief at last 
book of this Kied which fo met a misunctle complacion Stun ood es sad, ber 8 Goomsbgnly beov-chaas wash, 
which we can conscientiously recommend to our university classes.” 

A. A. Wricut, Pre Oberlin Colla, “* Perhaps the greatest praise that could be given 
to say Dat it refects te spit ofthe « ‘of the pocsest day. OTe ieatetairesh von cna 
oo wee ven is written in a style so and direct that the way to the suther’s thought is 
ul 


HENRY HOLT & CO., NEW YORK. 
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FIFTY-FIRST. YEAR. 


clectic Magazine 


Foreign Literature, Science, and Art. 
















‘THe LITERATURE OF THE WORLD.” 











Ree ECLECTIC MAGAZINE reproduces from all the leading ForErGn PERIOD.« 
ICALS those articles of interest or value to AMERICAN READERS. It will endeavor 
to consult the taste of all thoughtful and intelligent people, and to present, impartially 
the most valuable articles by the ablest writers on both sides of the great questions of 
the day which are occupying the attention of the literary and scientific world, 
The yearly numbers of the ECLECTIC comprise 1728 pages—a carefully selected Li- 
brary in itself—containing : 











r SCIENCE, PHILOSOPHY, ESSAYS, a 
HISTORY, BIOGRAPHY, CRITICISMS, a 
POETRY, REVIEWS, TRAVELS, } 


SHORT STORIES. 


The following list gives the principal periodicals selected from, and the names of 
some of the well-known authors whose articles have recently appeared in the ECLECTIC. 



















PERIODICALS. AUTHORS. « 
Westminster Review, Professor Huxley, ; 
ponenengarery Review, Professor Tyndall, i 
Fortnightly Review, Professor Max Muller : 
The Nineteenth Century, . Norman Lockyer, F.R.S., a 
Popular Science Review, ames Bryce, M. P., ‘ 
Blackwood’s Magazine, ames Anthony Froude, : 
Cornhill Magazine, W. H. Mallock, Rt 

‘ Macmillan's Magazine, Herbert Spencer, - 
New Review, T. P. Mahaffy, 
National Review, Sir Robert Ball, 
Chambers's Journal, Prince Kropotkin, 
Temple Bar, Archdeacon Farrar, 3 
The Academy, St. George Mivart peg 
The Atheneum, Rev. H. R. Haweis, a 
Public Opinion, Frederic Harrison, 
Saturday Review, Mrs. Oliphant, 
The Spectator, etc., etc. Mrs. Andrew Crosse, etc., etc. 







The aim of the EcLEcrTIc is to be instructive and not sensational, and it commends 
itvelf particularly to Teachers, Scholars, Lawyers, Clergymen, and all intelligent readers 
who desire to keep informe:! of the intellectual progress of the age. 

With the Ec.ectic and one good American Monthly, the reader will be fully abreast - 
of the times. 








_ TERMS: Single copies, 45 cents; one copy one year, $5.00. Trial subscription 
: for three months, $1.00. The ECLEcTIc and any $4.00 Magazine to one address, $8.00. 
ee POSTAGE FREE TO ALL SUBSCRIBERS. 


E. R. PELTON, Publisher, 144 Eighth Street, New York. 























~ ACTUAL. AFRICA; 


Or, The Coming Continent. 
A TOUR OF EXPLORATION. 


By FRANK VINCENT, 


Author of ‘‘Around and About South America,” “ In and Out of Central America,” etc. 
With Map and 100 Full-page Illustrations. — 
8vo. Cloth, $5.00. 


HIS thorough and comprehensive work furnishes a survey of the 

entire continent which this experienced traveler has circumnavigated : ie 
in addition to his inland explorations, The latter have included jour- 
neys in northern Africa, Madagascar, southern Africa, and an expedition 
into the Congo country which has covered fresh ground. His book has i: 
the distinction of presenting a comprehensive summary instead of offer- 
ing an account of one special district. It is more elaborately illustrated 
than any book upon the subject, and contains a large map carefully cor- 
rected to date. a 4 





“ Frank Vincent is an indefatigable traveler, a keen observer, and a graphic and en- — 
tertaining writer, and thus combines qualities which afford a ready explanation of the & 
large popularity of his books.”—Aoston Journal. a 


“ He not only shows unmistakable signs of the genius of the born traveler, but gives 


be us information that is fresh, and full of deep interest." —New York Jndependent. : 
“ Few living travelers have had a literary success equal to Mr. Vincent's.” —//arper’s ¢ 
Weekly. ; 
“ A new volume from Mr. Frank Vincent is always welcome, for the reading public in 


have learned to regard him as one of the most intelligent and observing of travelers.”— , 
New York Tribune. : 
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‘* Any one who has read one of the books of Frank Vincent, who first made a hit 
with ‘The Land of the White Elephant,’ will always take another on trust, confident 
that it will be full of interest.”—San Franciscd Chronicle. 









“ Mr. Frank Vincent’s books of travel merit to be ranked among the very best, not 
only for their thoroughness, but for the animation of their narraive, and the skill with 
which he fastens upon his reader’s mind the impression made.upon him by his yoy- 
agings.”— Boston Saturday Evening Gasette. 





New York: D. APPLETON & CO., Publishers, 72 Fifth Avenue. 
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Photographs in Colors. 





We are now prepared to produce reproductions in 

colors, of any desired subject, by our photogelatine process, 

- in large or small numbers, and with uniformity, both by 

._ hand and improved power presses, which we are now 
adding to our plant. 


Photogravures, Plain and in Colors. 





We have the largest and most complete photogravure 
plant in the country, and by recent improvements (patent 
applied for) we produce improved plates at greatly re- 
duced. prices. From the superior quality of these plates, 
photograyure -printing can also be done at lower. prices 

than formerly. We also make photogravures in tints and ~ 
colors ‘of excellent quality at reasonable rates. 


Photogelatine Printing. 





We continue to do the highest class of work by the 
photogelatine process, which still maintains its superiority 
over all other processes for extreme delicacy and photo- 
graphic fidelity. 

Correspondence solicited, and sample copies of our | 
Magazine “Sun and Shade,” containing specimens of all 

classes of our work, forwarded on receipt of half the price 
(20 c.). 
We have a large number of subjects from which we 
.can supply editions suitable for book illustrations, calen- 
dars, menus, etc., etc. 
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THE LAND OF THE SUN. 


Vistas Mexicanas. 


By CHRISTIAN REID, author of ‘‘ The Land of the Sky,” ‘ 
*‘A Comedy of Elopement,” etc. 















Iliustrated. 1t2mo. Cloth, $1.75. 





‘* A delightful, breezy sketch of travel, interesting in its well-told incidents, and valuable for 
its description of places and people and for its choice scraps of history.”—-Chicago Jnter-Ocean. 


‘*In every way a charming book; delightful in its inspiration, most satisfactory in execu- 
ion.”"—Buffalo Commercial. 
‘‘ Perhaps no book of recent date gives a simpler and at the same time more effective picture 


of this truly beautiful ‘Land of the Sun’ than is to be found in this striking volume.” —5¢. 
Louis Kepudblic. 


‘* The best written book of Mexican travel that has appeared.”— Facksonville Citizen. al 





: AT ALL BOOKSTORES. 
D. APPLETON & CO., Publishers, 72 Fifth Avenue, New York, 
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HARTFORD, CONN. 3 
Organized in 1880 for the special Medical 
ment of ALCOHOL and OPIUM 
mw ESTABLISHED 1852 EF INEBRIATES. 
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NEW YORIG if Turkish, Russian, Loman, Saline, and’ Medicatel 
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ans of the ener ws hxperience shows ¢ 
eee these cases are curable, 
are benefited from the application of exact hy 
fs and scientific measures. This institution t 
—— phe 5 the well- sootanees fact that J 
disease and curable, and all these cases 
ra chenge of thou hi and living, ete. 
At Murray Hill Hotel, New York city, the 
ond Prd of each nionth, from 2tode.m 
Applice ions and all inquiries should be af 


E — OUTFITS® ¢. D. CROTHERS 1D, 


OF ALLKINDS , Sup't Wainut Lodge, Hartford, Comm > 

By TUDE COlORS-WATER CoLORS-CRAYONSIFs 4 
a DRAWINGPAPER:CANVASDRUSHES OSS MEDIUMS-Hie4| | "THE NEW YORK MEDICAL JOURN 

MP MATHEMATICAL INSTRUMENTS “ 


HOUSE PAINTERS COLORS 
‘ } 4 FRES© CLR PINE VARNISHES The volumes begin with January and Jun @ 


iil . becriptions can be arranged to 
ments 16 resbonsible barlies. Se See 
mae DEVOE & Ca-176 RANDOLPHSI-CHICAGD Se ee 


per annum. 
D. APPLETON & CO., PUBLISHERS, 
72 Fifth Aves New York, ” 

















A Weekly Review of Medicine. 
Edited by FRANK P. FOSTER, M. D. 








Specimen pages, panic 5 
Webster's International sonyon application a 
Successor of the “ Unabridged.” ‘e « 
Invaluable in Office, School, and Home. Dictionary > § 
_ Standard of the U. 8. Supreme Conrt, of the U. S. Gov't Printing Office, andot 6) 
/ , nearly all Schoolbooks. Warmly commended by every State Superintendent of Schools. @ 
THE BEST FOR PRACTICAL PURPOSES 


It is easy to find the word wanted. 
Wordeare given their correct alphabetical places, each one beginning a paragraph. 


It is easy to ascertain the pronunciation. : 
ne Eesmmneiation to indicated Uy the erdinary Gineritienlty marked letters GEGREE 


i It is easy to trace growt word. > am 
5d eermologice are flr and the diferent meanings are given in the order of thet 7 

: pment. > 

tt tp cacy to learn what @ word means. Eek 
—. explicit, and full, and each is contained in @ separate  ~ 


paragraph. 
Gc. & C. Merriam Co., Publishers, Springfield, Mase. 


THE PSYCHIC FACTOR. 


An OUTLINE OF PsycHoLocy. By CHaRLes VAN -NorpDEN, D.D., LL.D 
late President of Elmira College. 12mo. Cloth, $1.25. 


» This, the latest treatise on a subject that is now engaging the attention of all educators and p 
“fF rs, is a most admirable summing up of the extended discussions and investigations that have t 
So oa on in the field of psychological research up to the present time. The purpose and spirit ¢ 
rr bopk are strictly scientific, and are intended to embody the trustworthy results of safe thought | 
> the realm of current psychology. It is the most readable and entertaining work of the kind that” 
', | appeared, and one that may be perused with interest and profit not only by students, t to whom if 
x, aapecially addressed, but by all intelligent persons. 








‘New York: D. APPLETON & CO., 72 Fifth Avenue. 
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THE SOCIAL ECONOMIST 


Prof. GEORGE GUNTON, Editor. 





It is subscribed for and read by the leading FInan- ~ 
CIERS, THINKERS, LABOR REFORMERS, BANKERS, 
MANUFACTURERS, FARMERS, and STATESMEN, 


By the Legislators of Canada, Dr. PARKHURST, THOS. 
B. REED, and a// who make things go. 


It is in touch with WAGE WorKERS, TRADES UNIONS, 
INVESTIGATORS, PIONEERS IN THOUGHT, and 
with all PROGRESSIVE FORCES. 


It strikes from the shoulder; and aims. at practical 
results. 


It exposes all sham conomic Panaceas. It FAVORS 
ORGANIZATION OF LABOR, and SECURITY TO 
CAPITAL. Low rates of interest, and free com- 
petition in Banking. Protection to American 
Industries, and PENSIONS TO OLD AGE. 


The RETIREMENT OF THE GREENBACK CURRENCY, ©” 
and the Federation of American Banking ina. 
manner to utilize Gold, remonetize Silver, ex- 
pand and improve the Currency, and insure the 
active circulation of Coin, the restoration of! 
Credit, and the. revival of societary activity, now 
paralyzed by economic blunders, and a return to 
Industrial Prosperity. 


Send Twenty-five cents for three months trial to 


PUBLISHERS SOCIAL ECONOMIST, 
34 UNION SQUARE, NEW YORK. 





> 


——SPECIAL INDUCEMENTS TO AGENTS IN ALL LARGE CITIES.— 
Bound Volumes, $1.50 each. 
SEND FOR SUBSCRIPTION PREMIUM OFFER. 
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New Edition of Professor Huzley’s Essays. 








‘Collected Essays. 


By THOMAS H. HUXLEY. New complete edition, 
with revisions, the Essays being grouped ac- 
cording to general subject. In nine volumes, a 
new Introduction accompanying each volume, 
12mo. Cloth, $1.25 per volume. 





The volumes already issued are as follows: 
Vol. 1I—Method and Results. 
Vol. Il.—Darwiniana. 
Vol. Ill—Science and Education. 
Vol. IV.—Science and Hebrew Tradition. 
Vol. V.—Science and Christian Tradition. 
Vol. Vl.—Hume. 
Vol. Vil—Man’s Place in Nature. 


Vol. VIIl—Discourses, ‘Biological and Geo- 
logical. 


Vol. IX.—Evolution and Ethics, and Other 
Essays. 


a wee 
NEW YORK HERALD. . 

‘** Mr. Huxley has covered a vast variety of topics during the last quarter of a 
century. It gives one an agreeable surprise to look over the tables of contents 
and note the immense territory which he has explored. To read these books care- 
fully and studiously is to become thoroughly acquainted with the most advanced 
thought on a large number of topics.” 


CHICAGO TIMES. 

** The series will be a welcome one. There are few writings on the more ab- 
struse problems of science more adapted to reading by the general public, and in 
this form the books wili be well in the reach of the investigator. . . . The revisions 
are the last expected to be made by the author, and his introductions are none of 
earlier date than a few months ago [1893], so they may be considered his final 
and most authoritative utterances.”’ 


aca 
For sale by all booksellers; or will be sent by mail on receipt of price by the publishers, 
New York: D. APPLETON & CO., 72 Fifth Avenue. 
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J A BOOK FOR THE MOUNTAINS AND THE SEA-SIDE. 
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4 Astronomy with an Opera-Glass: 


A Popular Introduction to the Study of the Starry Heavens 
with the Simplest of Optical Instruments. 


WITH MAPS AND DIRECTIONS TO FACILITATE THE RECOGNITION OF THE 
CONSTELLATIONS AND THE PRINCIPAL STARS VISIBLE 
TO THE NAKED EYE. 


By GARRETT P. SERVISS. 


“I have always looked at the 
heavens wistfully, but have hitherto 
found nobody to give me a pleasant 
introduction to the untechnical and 
easily understood facts of astron- 
omy. I had therefore come to feel 
that, inasmuch as I could not attack 
the science with professional par- 
pose and vigor, I must be content 
to let it alone wholly. Your book 
has given me just the helpful hand To 
I had for many years longed to get 

‘hold of, It seems as if written ex- oSy 
pressly for me, and I want to thank AF 
ou warmly for writing it... . 
ubtless there are hundreds of 
others whose case is like my own; 
I can wish all such no better fortune 
than to come across a copy of your 
ingenious and charming =. little 
book.”—Eztract from a Private 
Letter to the Author. 


Detta Canis Masonis AND 1Ts NEIGHBORS, “It is the first book which we 


(From “ Astronomy with an Opera-Giass.”) have noticed that gives due praise 

_ to the opera-glass as a means of en- 

joying the stars. And, take it all in all, it is what Karl Wilbur would call the most 

‘human’ book on the subject-that we have seen; its style is agreeable, readable, 

lively, never dull, and never over-rhetorical. It is full of clear sketches of the ancient 

a lilerature of the stars, and also shows a thorough acquaintance with astronomy as 

a known in 1888. ‘The illustrations are also good, and will be a sufficient aid to one 

: seeking to use the book as it ought to be used. cme | Ay a practical guide to the 
a. enjoyment of the heavens through an opera-glass.”"—Zhe Literary World, Boston. 
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“Mr. Garrett P. Serviss, a well-known lecturer and writer on astronomical topics, 
has prepared a most interesting and even fascinating book called ‘ Astronomy with 
an Opera-Glass.’ In it he shows how with this simplest of optical instruments one 
: can study the heavens with constantly increasing wonder and delight.”"—-7he Chria- 
oa tian Union, New York. 
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a “The author has opened up a new field of rational pleasure to all who can share 
4 his enthusiasm and will follow his instructions.”"—Journal of Commerce, New York. 


“This book ought to make star-gazing popular. ... A glass need cost no more 
than two or three theatre tickets, while for an observatory the roof of a c:ty house, ae 
just as it is, is sufficient, though any place out of doors in the country is better.”— " 
New York Herald. 


One Volume, 8vo, cloth. Price, $1.50. ’ 


D. APPLETON & CO., Publishers, 
72 Fifth Avenue, New York. 
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Messrs. D, APPLETON’ & CO. 
HAVE JUST ISSUED A 


TITLE LIST: 


OF 


STANDARD WORKS 


For High School and College Use. 





It covers a large field of study, and is a valuable index 
for teachers and students in search of the best text-book 
literature and books of reference. Send for it. No charge. 





D. APPLETON & CO., PuBLISHERs, 
72 FIFTH AVENUE, NEW YORK. 





SEVENTH EDITION. 


ROUND THE RED LAMP. 


By A. CONAN DOYLE, M. D., 


Author of ‘‘ The White Company,” ‘“‘ The Adventures of Sherlock Holmes,” “ The 
Refugees,” etc. 





Izmo, 307 pages. Cloth, $1.50. 


The ** Red Lamp,” the trade-mark, as it were, of the English country practitioner's 
office, is the central point of these dramatic stories of professional life. There are no 
setrets for the surgeon, and, a surgeon himself as well as a novelist, the author has made 
a most artistic use of the motives and springs of action reveaied to him in a field of 
which he is the master. 

_  “* Every reveals the literary artist, the keen observer, the trained delineator of human 
Nature, its weal and its woe. . . . Dr. Doyle has a rich note-book, or, we should say, a golden 
memory.”—London Freeman's Fournail. 

‘** A volume of bright, clever sketches, which contains some of the gifted author’s best work.” 
—London Daily News. 

‘* The reader will find in it some perfectly constructed short stories, the memory of which 
will haunt him long after he has laid it down. The author again reveals himself as a keenly 
sympathetic observer of life and a master of vigorous, impressive narrative.”— Yorkshire Post. 

** These tales are skillful, attractive, and eminently suited to give relief to the mind of a 
reader in quest of distraction.”"— London Athenaum. 





New York: D. APPLETON & CO., 72 Fifth Avenue. 
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Watch Camera. 

The very thing o Prmege) mess Ladies, and ge a ; 
who desire a really e nt p ee —— ree 
from objectionable bulk, weight, an troubl Pictures a ; 
144 inches diameter. Not a toy.. A CAMERA IN A : 
WATCH-CASE.. Achild can understand and work it. i 


Send to us for free oeeted booklet, Price, with one Pilm-holder, $5.00. Films, per dos., 25 ots. 
E. & H. T. ANTHONY & CO., - = 501 Broadway, New York. ‘C3 





































Marshall’s 
Catarrh pve 
Sau * eS ATES \ eu “y 


as never been 5 * 
equaled for instant relief of Catarrh, cold in the Head. and Ap 5 eS 







Headache. Cures Deafness, restores lost sense smell, 
Sixty years on the market. All Druggists sell it. 5c. pe : wv 
bottle. F. C. KEITH, Manufacturer, Cleveland. O AS HTS 
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aetrises antiseptic—harm| 
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APPLETONS’ 


GENERAL GUIDE T0 THE UNITED STATES. 


With numerous Maps and Illustrations. New edition, 
revised to date. 12mo. Flexible morocco, with tuck, 
$2.50. (Part I, separately, New Enctanp anp Mip- 

* pig STaTEs AND CaNnaDA, cloth, $1.25. Part Il, Sourn- 
ERN AND WESTERN States, cloth, $1.25.) At all Book- 
stores. 
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“ The Ice Age in North America, ~— 
AND ITS BEARINGS UPON THE ANTIQUITY OF MAN. | ? > 


By G. FREDERICK WRIGHT, g 
Professor in Oberlin Theological Seminary. 2 + % 
With an Appendix on ‘THE PROBABLE CAUSE OF GLACIATION,” by Warren 


Urxam, Assistant on the United States Geol 1 Survey. With 150 Maps and Itustra- 
tiuns, New edition, containing a summary of important discoveries of the last two years: 


8vo. 640 pages. Cloth, $5.00. 
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“ Not a novel in all the list of this year's publications has in it any pages of more thrilling ey: 
interest than can be found in this book by Prof. Wright. There is nothing pedantic in the nar- f 
rative, and the most serious themes startling are treated with such charming 






naturalness and simplicity, that boys and girls, as well as their seniors, will be attracted to the 
story and find it difficult to lay it aside."—Mew York Fournal of Commerce. 





New York: D. APPLETON '& CO., 72 Fifth Avenue. 


Spring No.1,—In Chronic Dyspepsia, Renal Calculi, &c. 


THE PATIENT GAINS 114 POUNDS IN FLESH. 
Mr. W. H. Gregory, of Stovall, N.C. Stated by Dr. F. R. Gregory, of § 
Stovall, N. C. 


* 

J 

) > 
° t 
> , 
e * 
< CG 
J 

) ° 
) ° 
b) “Mr.W- H. Gregory, a sufferer from chronic dyspepsia, chronic liver disease, almost G 
» resulting in granular degeneration, Chronic Viarrhewa, with Kidney complications, fits G 
») of remal colic, passages of Calculi, and ali the worstand most distressing forms of Gastro- G 
) Imtestimal Disorders, after having exhausted the catalogue of Dietetics and Materia Medica @ 
) and Therapeutics, under the advice and treatment of a number of the most skillful and ex- @ 
») perienced physicians, without benefit, and having the meanwhile declined, from a normal G 
) weight of twe hundred and twenty to one hundred and six pounds, has been completely re-@ 
») stored to vigorous health by a visit of three months to the Buffalo Lithia Springs and the ¢ 
») free use of the water of Spring No. 1 to the exclusion of ali other remedies, gaining while at G 
») the Springs sevémty-two pounds in weight and in six months thereafter forty-two G 
‘ aaadditional. The transition from a state of cadaveric emaciction to a new life of G 
) robust health and strength in so short a time seems little short of miraculous.” C 
® . o s* , 
5 Dr. David E. Smith, Oakley, Virginia. : 
7 “My daughter suffered from Chronic Dyspepsia. She became emaciated and feeble, ¥ 
mand her condition alarming. The most approved treatment of the protession proving ¥ 
Y unavailing, I carried her Gpon a bed to the Buffalo Lithia Springs, upun a diet of Tea and ¥ 
~ Crackers, and Bread and Milk, the stomach often rejecting these, and put her exclusively ¥ 
~ upon the water of the old Spring (No. 1), the beneficial action of which was soon apparent. ¥ 
Y Under continued use of the water there was marked and continued improvement, until ¥ 
~ she was able to eat heartily and — readily any ordinary article of food. In less than ¥ 
» two months she returned home fully restored.”’ £ . 
. This Water is for sale by draggists generally, or in cases of one dozen half-gallom bottles . 
é $5.00 f.0.b. at the Springs. Descriptive pamphlets sent to any address. x 
a ° 
- . 
« > 
« * 


THOMAS F., GOODE, Proprietor, . Buffalo Lithia Springs, Va. 
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JK INDERGARTEN MAGAZINE. $2.00 per year. | "7 
A Monthly for Parents and Teachers. Widiled by ( 4 
Andrea Hofer and Amalie Hofer, Chicago. 

Devoted to kindergarten theory and practice. Keeps | 4nd their Effect on the Production and Distribution 
its renders in touch with the best demonstrations in the Wealth and the Well-Being of Society. 

en kind eld. New kin songs. Na- 
tare studies snd investigation, Typical work with gifts BE DAVID A- Wl 

‘and materials. D ions by live educators on t 12mo0. Cloth, $2.00. 
methods. ogy made practical by the study of 
the child. ical stories by active kindergartners. | ' | ‘HERE is a general agreement, among all 
How to study bel’s Mother-Play Book. qualified to judge, that this book exhibits andy 

DEPARTMENT FOR PARENTS.—Correspondence with explains more clearly than sny other one pube} 
mothers, discussing all ical and vexing questions. | lication the comparatively recent extraordinary) 

Typical chats with the children cn natural history, do- | and world-wide decline in prices, or helps to @ 
pos a. — songs, = Plays. — of bs to pore understanding of the much discussed and™ 
ways for children in the home, adapted to the needs of | /ittle understood silver problem. 
busy mothers. How and why to answer children’s 
questions. Lullabys, home songs, and nursery rhymes. | 4 member of the recent British Cabinet writes : 

A pure home magazine, with a high standard of family “The American book ‘ Economic Changes’ has” 

= as its ob < oN pcint, and sound purposes in early been only recently brought to my attention. I 

ucation. ing, mothers are most practically sup- surprised at this, for it is so full of interest 
ported in their efforts to give children rational ning. instruction, and discusses so clearly the leading” 
Send 15 one-cent stamps for sample, and ask for plans economic questions of our time. that it ought to” 
for introducing the KINDERGARTEN into vour neighbor- have had great popular appreciation. 
hood. KTHDERGARTEN LITERATURE O0., Chicago. The ees Ceo ae under 
r HILD-GARDEN. . $1.00 A Monthi “When I went on my summer vacation I t 
Magazine for” Children. ‘Editet with me ‘ Recent Economic Changes,’ which I 
. by A Hofer and Amalie Hofer. long intended to read. It interested me greatly, © 
The only magazine for children th and made an impression that I shall alwa a ; 
Mébeoture ve as Goemen thedeoe No oth e Long Such a book, so full of facts and conclus nd ° 
Sergerwens, . vo Coner Cae hopeful and sound propositions, is worth a whole 7 
discriminates so scientifically in its library of mod iological gush % 
of contents, having a deep purpose behind all that “M Cen ee I discussed 
brings to the child. Full of helps to kindergartners y deer 
= Written entire! kin fro the book while I was reading it, made the remark” 
thelr — en vi a m that every member of Congress ought to be famil- 
Z sapestanee., Beau ustrations, ue iar with its contents. I told him I supposed knowl- 
stories, stories, tr ~~ stories, Pavel, block . edge on these subjects was not what they wanted ; ” 
lessons, work, letters of travel, ag bu it contianed to a Sesret Seating, that if every © 
t : — pre F-4 member of Congress were compelled to read the 
a! bed a e. lak —_ the Kinder. . book it would be worth a liberal education to him.” 
community, write for rates suggestions : 


TuRE Co., CaIcago. New York: D. APPLETON & CO., 72 Fifth Ave. 
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